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Abstract

The mission of ultra relativistic heavy ion program is to study the QCD mat-
ter at the finite temperature and density in laboratory. Probes that have been
explored in experiments are mostly hadrons, which have been used to demon-
strate the formation of strongly-coupling Quark Gluon Plasma (sQGP) in high
energy RHIC and LHC heavy ion collisions. Electromagnetic probes (e.g. dilep-
tons) escape from the system without further strong interaction once they are
produced, therefore they can offer clean information on various stages during the
whole system evolution.

Dileptons can be produced in all stages in a heavy ion collision, their sources
vary with the kinematic phase space under consideration: in the low mass region
(LMR: M < 1.1GeV/c*), vector mesons and direct photons are the dominat-
ing source, while dileptons in the intermediate mass region (IMR: 1.1 < M <
3GeV/c?) primarily stem from QGP thermal radiation and semileptonic decays of
charmed mesons. In the high mass region (HMR: M > 3GeV/c?), heavy quark
decays and Drell-Yan processes contribute the most to the dilepton spectrum.
Due to the time-energy correlation, the higher the dilepton pair mass, the earlier
the production. Therefore the dilepton distributions, especially in the IMR and
HMR, provide information on early collision dynamics in heavy ion collisions.

In this thesis, i report first measurements on dielectron production in Au
+ Au collisions at \/syy = 200 GeV for the STAR experiment. The data used
in this analysis were recorded in year 2010 RHIC run. The full barrel Time-Of-
Flight (TOF) detector system was completed for that year run, which enables
significantly improvement for electron identification over a wide momentum re-
gion in STAR.

The measured dielectron results from /syy = 200 GeV Au + Au collisions
are compare to the hadronic decay cocktail. In LMR the observed enhancement
factor compare to the hadronic cocktail is lower than the PHENIX results. The

observed enhancement yield can be reasonably well described by the in-medium
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p broaden from different model in various collision centrality and dielectron pr
region.

In IMR the measured dielectron in central collisions shows a steeper shape
compared to minbias collisions, indicating possible charm modification or exis-

tence of other contributing sources in the medium in central Au + Au collisions.
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1.1 HEAXLES FuliE

FEOOT V0 FE 8 Al A o TR R A i 2% A T A A 5 P Joit A R B A ELAE B
RAS 1) B AR TR 36 [ A1 29 A1 & e g SC T 5K SE 6 25 (BINL) PR AH 0 18 3 B - X
HL(RHIC) B8 5K 4 25 7 Jnk 21 5 0 g & A% T 4 200Ge VAT X i ZERHICZ
A BN SZ A6 %5 28 A8 A i [A) 25 i 2% (AGS) AER M 7 O I AB 28 i T [A) 25
TR A% (SPS) AT LA 85 B 1 s 21 0 B B = A B T X5 GeV(AGS) Fl17
GeV, 7] DL 50 4% W) 5t 18 A B2 46 v 49 B - 0% 2 1 1) 1 BT R A LR Y
HETFFPINE S “Schwerlonen Synchrotron” (SIS)4H& i ¥ it B8 & 5 =1 B 4%
T-2GeV [ 5 3 TRl 48 7E WM AZ T o0 10 K B 8 - S WL (LHC) 5 3247 5
T AR 15 5.5 Te V R A4 All J

TE e 5 % 5 20 N1GeV/ fmd B 310 TS 8 K A2 ISR 1 4 03 A 2 1A 31 5
v AR B AT 1 5 - R TSR E TR (QGP) AHAZ [1]. 4% & T 3) )
(LQCD)HH I E IR EE T~ 170 MeV I Al fig 35 B & A5 M 4% A A2 BT 75 1 fig
B IXOMOIRES R B AR AE T R 5l ORI R AR S LT R B A T e A
TR0 FE 108 kg /m® 1 rh - B e FLE B2 R 2 08 1E A% o3 % FE (1) DY 3% LA
L EVRE B AR A 2 B 1 B R RSBV O 3 N R AR PR B B s R e TR
T o B R AR [ AT RR M A B A5 B R

MRHIC L JU 4> 5256 4 (BRAHMS, PHENIX, PHOBOSFISTAR ) #2 fit [t 52 46
BRI, B AR 1200 GeVIHAu + Au R 72248 7 — R 4 FUIR
A XS RGBT DL ER S S AR A BT P ) A 4 O 3R W A e R
PEAE T AEE ERE R E ~ 15GeV/ fm®. BN, SR 7 LA E T A [ 90 45
SRR BRI R A T R T 2 R B SR AR o G e A LR
T o) A R
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1.1.1  BHFZE K (Jet quenching)

{EMINT I8 H B TR R, SEIERL T (pr > 5GeV/c) EE K B Tl i 4]
W QCDRE HUN L A% (2], PR 13X 28 vy 3 ks 1 ] B SR BIE 9 il 4 o A2 o = A
FIQGPA RS TSN T IR, S236 Fild B IER T (Raa) KIE
PRI, S HR T B T RN T TR 0 B A ORI R
AT (X 1.1),
d®N ap/dprdy

= 1.1
Ras(pr) Tapd?oyy/dprdy (11

HTap = Nyw/oli & ¥ B S ok 8, 7] 38 i3 Glauber #A 1H 55K 43 (3],
Nyin 22 755 1) & 12- 12 Al 18 v P ARl 8 2 H . 40 S 89 Al 48 2 7 B2 ) p+-phill 48
P12, WHEE Ny, I RAx = 1o Aut+Au A Cofilf 48 1) 5256 45 R B (.
L1(7%)), mshERF A Tp+p flbfEA KEEAC, HE2Ed+Au LR PRAE
BRI EAC, Ui XL w3 k1 G2 T AutAu ol sk =4 7
= B O A T AT AR 7 B BN [4, 5)

® d+du FTPC-Au 0-20% g pp min bias
+ g 02|~ o d+Au FTPC Au 0-20% .
+ + + Um * *  Audu Central
: N
"""" b B ; :
i + + ¥ 4 40
05 *** - + I *,i' L] t”ﬁ ':ﬂ* *_
I ®
R et 0500 Contral U 0 ;‘*’tﬁ*gt‘, ﬁ‘ +*.***—QQ*$.;
T h
Transverse momentum p; (GeV/c) A ¢ (radians)

B 110 (7)) AuAubl R dAublEiE F RIS IER T, () R RIS R 55 0 750
I3

T PR T O I I B AT B [F) R 2 8. AN AT ST N T Bl R T
(pr > 4GeV/e, fRFLTD HYHADFERER T 17O 0. #Ep+pAld+Au Al
(A L10R)), ATBERDRE TR-—BHE AR (A ~ 0) LU X5
EFERIE (A ~ ), (ERAEAu+Au Ol X BHE A IEHE K T,
[FJAE 158 I LE Au+ Au Ol g v ™= A T s s P
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1.1.2 #HExR

FEAE RO I E B Rk, -8 IR RL 40 A 2 I m) e 7R
A v A AR, I B TR I PR, R AR R 2 ] () 2% ) e 1B AP K
J& sl A (B AR RRYE (6], BRI G AT 3 sk At 98 RS L 1 3l 5 25 6] 43 A7 s R AY)
RO R R, T HE AL R R & 2SR kT A AT
PLEE . 1.2%R:

d*N 2N >
E W = Zrprdon dy(1 + ; 2u,c08[n(¢p — U,,)]) (1.2a)
vy, = (cosin(¢ — U,,)]) (1.2b)

Horpw,, o9 S BT A, e R R e, FONERR, A
BRI . PUONASE XIGERUAMRIR I, BRI AE A O bR DX sk, R I i
N,

025 (a)
02 Qu.‘\ﬁ--q:-"'tlf]'
o 015 %A; é + +
Vs = 200GeV ¥7Au + AU at RHIC S D‘%@D el
(1 2 SN S A R B SR B E P e ' %@3‘ + o
| STAR  PHENIX R 0.05 A {4 o K
i s + F; A O A+h & pep
01 o w A L S . 0 fpPE g L
e K& o+ K LS S § ©o 1 2 8 4 &
008 FO p ¢ pip by S = p; (GeV/c)
L m A+A : #";C g L] i _
= 006 | ﬂp)y@}’p) e - o1 | ()
L 9 '_,' J[:F] _ % .
- A e W 0.08 e 2
004 | & e s . - 3 +
! fﬁ i et S 006 J 4411 9
002 | v 'y 'F«Efﬂj,ju -k T 0 .
| AT Hydrodynamic results | A n . "
A i i i i P T AR o K2
o it L (T, = 165MeV, T, = 130MeV) | 0.02 2 i R
| | | | | | | | | 1 | | | | | | | 1 0 g . ’ = o .

0 02 04 086 0.8 1 12 14 16 0 05

1 1.5 2 2.5
Transverse momentum p, (GeV/c) py/n, (GeV/c)

1.2: (72) Au+AuSEEs oA [FRPRL 7406 152 3 (00 e 25 R AR A ) S A it
FARILLEL, ()7 A TR IR 0 E

. 1,205 ) BRI R IR (pr < 1.5GeV/e) STUss T 51 ) 2 b
o 5L LB IR A A B0 T I BLR A 7] 40 % 1) B AR A R
LN T D
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fEhEE X (pr ~ 2 — 3GeV/c), T M 1 KM B0 B 2 73 42
HE. 126 F), HRELH S wEARE S, Ira Bk 5 B m F A —
(KL 1.26F) [8, 9], BLHHXEHEAL K H T80 T2 R NEER, @A
515 S A WL G 73 T I SRR B N T AT T I AL (Coalescence
models [10, 11]). HIREZE ER TN E P FEFEE 2 7 T E A
[12].

1.2 (ERBMEFashhE
1.2.1 FRERR

P TS R 53R 11 2 ) ot 2L Rl ) R A B T, DA RO 8 B A AL 2 ] ) A LA
. S iR 73 T2 o A& A ) g f HAH AR A e, AR Al 1Y H
i 40 228 1200 B oK1 (E 1 /2) FH4APP R E I 1. 12 P 3ok - (O 12 Ff
SR )8 & 605 w737 9 B wi(up), T %5 5 (down), 8% Wi (charm), & 7%
e (strange), % 58 (top), iK% e (bottom), LA 6032437 A HL ¥ (electron), 2
T (), 71 A3 R N B . ARORE BT 0T T WA Z 3 T
7567 N Pl 1B b O/ QN B e = MK (29 SE 2N )8 1 N i - S X G 1B U
TG A BAE . 5 5n At er DL S LA I T A 1 20 il A% i A
HAE AR REA BAE . DLW, Z3 0 A% 1 oRE - (8] 1 95 A0 BLAE F i (%
ve) B 3EAR . &8l /)% (quantum electro dynamics - QED) F SR 5t FE Wi AH
HAEHMER. &1 051 )1% (quantum chromo dynamics - QCD) H Sk A th fif
Z 8] Ry siEAE TLAE .

1.2.2 BEF6AIHF

R 5 A BAE FHQCD B 5T 5 w- R H H B ISU3)AEXT 2 #l e
PR H Ay M B H 2 (Lagrangian) R~ A:

o[ 1 a v
LQCD = w(WMDu - Mo)w - ZG,LLVGg
Go, = 0,A% — 8,A% +ig AL AC (1.3)
Dy = 8, — ig(Aa/2) A"
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i

Horbr g AHQCDRE & KL, f22 NS U () BE I 45 4 5 K, M KR vt JiU & 1Y
XHARFE, v NDirackiBE, ¢ A% (HiEL/2) Wy Ehesp R ¢, Nk
Xt o T30 (B e L) omak & ik I 7 A BAF . D, A% i ST
B

55 A 32 R LA F 06 7 Ot 7 AN B A ) AN [, A% 3 5 AH LA A i
A E, B IR T AN B 8 3 1 7 AR I %5 B 0 38 T DL AR T AR R e
HAHEAEH. HEAMQCDIIA MG ¥ Ha, = ¢*/4n ][ 5A:

2
o) = W) i (1.4)
47 Bo In(p /AQCD)
0.5 1 Taty 2009
ag(n)ih
o |
T-decays (NILD lug_
Cuarkoma Qamee) e ]
Y decays (NI ¢ 0.3
decays (NLOY —L—

I
DIS Fs (N3L0) b= :
DIS jets (MLOY _'_g_|‘

! 0.2
eve jets & shps (NNLO) ——4—

1
electroweak fits (N3L0) '—:C-—'
e e jets & shapes (NMLO) :—D—' 0l

0.11 0.12 0.13 =QCD th_”t—ll:l=i]_||HJi[]_i'H:I']I'.‘
1
s (Mz) u (GeV)

B 1.3: (o) AN A SRS ) oo (M ) BO~F 3B [13]e () ARSI & o, 5%
MR NIR R

FE T BE B B K B B I R B N IR T 2 1) A ELAE AR /N (L
1.3),BlQCD B f)— KFHE: ¥ H B (asymptotic freedom) [14-17], I QCD
Fi% 91 H R B 0% I8 I R K (perturbative QCD). A S AE K BE B 8/ N Bl & 4%
B, MEHERKR, QCDIEARERM, AMTEEE SAQCDEHEH T
1R RARQCD 1237 %2 (18] Wil B H i SR 8 3 — ANk Ad A5 A, B 2k 5 i
75 T IR TP 5, PT BEAFAE A i 1P o 1 28 23 M V) ot 285 O AH AR 2 A X 18 B
B il 4 S50 9 7 QC DA A B i 22 B Y.
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1.2.3 FEXFRMY

QCDHL % B H & B R 3 AISU(3) € 13 X FR 14, P B A ) % 44 X6t F
P9 40 = - HO TR U (1) R RR M. 7B o ot B R0 & () I i, QCDRL A% B H &
A HARRE RN, fEs B KT 1GeV /e Bu,d% 5 UL s 5 v] UL UG N
JRECNZE. SRR B H & 7ESU(3) AL BERRIE =5 (7] B A O 8 A8 ¥ LUK Bl ok 55
BT AR [19]:

a2 a2
b VT gh s VT (1.5)

HXT B B Nother Bt N Rt (vector current ) BA S il J< it (axial vector cur-

rent):

' oni 9 n Y
i = VS, = 1?7“753% (1.6)
Xt I (R4 5 0 5 AR 5 [QY 4, Hoep] = 0, 9P IR,
Q"V:/ d3w+%¢ Q= / dSW*%%w (1.7)

S N AR AT N E TR T e = 51 F )0 JFA:

Vyr=1vr , VYL =1r (1.8)
By p  NFAEFFFP AN AIESS. R R A% B H =15 0N

Loep = Vi Dyipr + Rin" Dybr — iquGéﬁV — (O MR + rMyL)  (1.9)

[E] AR e 1.50] 5N

i AL

Y —e LTy Yp =Yg
i A

Y — e "RTYp YL —Yp

75 45 7 I B M0 LR R A e 7E [ o e v % 1) R B SU(3), @
SU3)p MR, 72 T4 M4 T4 50 % B s BASU(3) MR iE, 7608
R PR b (s TR MR, X700 S I (R 5 QUDIS 3 AR T 55 )+

(1.10)
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QF = [drtur Yo - 5@ - @

(1.11)
i
Qf{:/dxgiﬂEEZDR: %(QE/JFQZ'A)

A FE fEm, = O, QCDFL#% B H &6 B A 74— A B AR U (1) % K
PE (528 48

) — e (1.12)
Xt [ (Noether ) SFE LN -

Jho = DY s (1.13)

(BRAFFEZT I, A Em, = Ot 74 H0:

@MW.%@GW,G;:WW%B (1.14)

R QCDIXIFRMEAZHNSU (3), ® SU(3)g @ U(1)y, BIAF1EE 1405718,
DL sy 48 I 2R mE i AN A O B T

1.2.4 MFERMEREER

S ARPE R B AFAE RS L. SA% B H &2 00 A SR AR B R . AT
& B TR B H & I BT FRIE ), BanQCDH S i EIER . J5#H 2
HFESESTRN, SN ESIEARA SR, Wi 1.406), B TR
#%E%%E,ﬂ$ﬁ 8 PIBEAS, RFRPEAFAEAE [19, 20]

S W B R A Tp(m, = TT6MeV/A) S5 R BN Far (me, =
1230MeV/c?) W& Z 5 [21), £QCD F4E X FR M B K BB L ¥E 2 —.
MR #EGoldstonest B [22], QCD T FAEXFRYER) B KA H =4 7 )\ Fh o i &
]Goldstoned t 7 (%, 70, K+ K° K° n, SU(3)BRIEZ[E]), HT 5 wMIEE
J 35 P X R B S A A X L Goldstone 3% (5 F- 3Rk 43 T i =

N T R FAEXFRME B R IR, AATH Goldstonedf - 1) B =%
BEIENEE, BT
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< 0l g (@)m;(p) >= i frple” (1.15)
HArf, = 93MeV AT TRIFARFE, AR EES S,
5] FE 2 T 3 b B 95 15 1) 2 U0 SR A8t W] 4 Dy T A0 5 R e A SR P R R
TEQCDWIR X N, TEXIFR IR SR A N (FEREE) -

< 0|tg1,|0 >
< 0[thg1,|0 >= 0 (perturbative QCD) (1.16)
< 0|thy1by|0 > 0 (non — perturbative QCD)

18 1d GellMann-Oakes-Renner(GOR) A R [23], ERPIF S EA74E LT K
A
2m, < qq >o= —m> f? (1.17)

ML E T B WHR (< gg >o)TIEEGORTHEAFH], B, = (m, +
ma)/2 = (4+ T)MeV/2 = 55MeV, F¥m, = 140MeV, f, = 93.2MeV AAANH
HA[ B < Gg >o= —(246.5MeV )3

T e Be BB bR, AT B A AE AR R Bk B K B B AHAR I R AE
AR O R B AT R AR 5 AT, R T R S S kR
KFZ, ZROERT SR WIAE SR AH AR R BT b R 1 BT B o R A A,
WBrown-Rho(BR) A5 5% % [24, 63], &5 RRMUIEEE XY EE T REN To
(1) 5T B Pk /N 15-20% - 3 AMIEAE WHE I THE R B S AR5 R ) AR 5E AR
ELAE T A A o AR (25
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i
Ne]

1.3 WBF=%

TG B [ FRURGRET A0 e 7 AU - (IE S B /e 00 R 5 e I 55 5
ARV AR I RER R O AT — B A TR T ROR TAS S EAER, A
TR 5 BASEAE ELAE AT R s2 e . BR 845 A 0 0 LRSS XU Tl %
MU 7= A Tl ) SR T T FOmlEE B B . 3 AR B2 IA A XL
B B ANAR T 5 A I T AH O S5 AR OK 1R U 7 A T Al A ) ([
1.5). fEf 5 IIB B A4 A% 18] i) 1F 675 50 6 Ji i Drell-Yan {8 I 742 77 A2 3
BFIAEREFEITER T AL &R T3 GeV/c? X3 (HM). £ bl il 4 7~
A= T T i R A O D T A AT T 8 e T 728 e B ROH A K XL
By A5 FHDY # mhe AR BBUR X AN [R] X 8 XU F- 32 BEAE Hh fE H ]
i X (IMR)1 < My < 3 GeV/c? | I BIE NI FEIMR X [A] 35X 26 R 5
FEAE R R ) B ROk H T RS A Tl R R TR AR T
SRS, FEEM TR R B T/ 18 KA A 5RO
WA T AR A B REN T RS R T HIRS AR LR
BIERREA T (W70, n) W Dalitz 5% F Z TRk Z X IH(LMR) < 1 GeV/c? |

E 3 Fena b LAl —Jamml—aledn 4l el — el
S :
& § m.n Dalitz-decays
< 3
%S‘JI Er_\:l__,f"ll [0 E
] IH"-J"'. o ]
- '\\35 Iy ]
\_‘ ,'PIII 7
4 :}‘?.‘"w /\ 1
[ o S .'/ wpl 5
F i \ E
S 4
E », Drell-Yan 73
E \“m_ 3
>
- Low- : Intermediate- : High-Mass Region ]
F =10fm § =1fm  § <01 fm E
S i N IS S MRS SR
0 1 2 3 4 5

mass |Gew::2|

P 1.5: AHXS I B Al AN ) o R X T %l ) LA
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1.3.1 Drell-Yanid 1%

TEZ- 1% Al i o Drell-Yanid #2 2 8 fE W GG ME P Bk B T — M2+
15 55 55— ME BT B R 50K B G EEZ 1 R AR
RRUE AR RE. VR B A S O S50 45 IR A% - w50 20 1 43 A7 oR 2 38 i 4
LBrQCDHE ] 2 Drell-Yan i3 F2 i 5 S A T, H 3 B 0TRR7E M AL & X
HHM(M > 3GeV/c? ).

1.3.2 EHEXF

[l B, ELHOG 7 2 PR Rl 7 A2 A A P o A G PR A X 2
TR R RYOLT U ARE RN RO T (EE R T EAR). G T
PRAET > T R AR SRR RS, B0, v IS S R K A AN AT
NBT, % T AT RS A AR NS A AT BT AT T
S MR 3 5 SR A IS B, A B B e 1 AR B IO T B R
IR A AT B R BURTRE . e T HRQGPYI T E SR e

1.3.3 EIKR TR (open charm and Bottom)

il 48 40) 30000 e A R S A AE e 5 sE S % E LI 9 T ND RID Ay
el NS M eB AR EHE BN “open charm(JF48)” v
XS T K T coXd 5 1O T ORHK, A BB R T A AE N R
T X e A AL A I T B TTRREIMR . X3, A R e e R
Wi, S B AR P A I 7 I SR AL LA B KRS B IR 4], X X 2Eopen charm FEAE
7 A 1 X AN AR St B S

FEIMRIX [A] 3K 265K H T4 o Tl P 7 32 2 AR 10U 1 2 IR
557 AR XU 70 ) 2 S SRR X BT AR R AR S XU T L Z
SINPSS Al

1.3.4 XENF

W A Rl A 514K, TR T BB TR B T v DR H A
Z 8] R KATEUR AR A OB il e A7 PRI s AE R R B T
W(p,w, o), EATA EECE R 70 T, KA R R 7R E A T 3R]
fpiE. Hh il Tp TR~ 1.3 fm (3TN B A KZ29810 fm), 20T
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FCPALXS BRAEARAZ BL R A 5 1 o B AR IR ET [26]. DR LB FE R B A 71 o e
B EEARZ .

1.4 WEFLIGENT

LA 0K R SE 36 & T A [F) B8 & R R 40 DU T 0 AR TR
67 20 41 AH RL I S 56 4 S8 S A A8 B R A T 35 [ 55 A A s R [ 5 s
% (LBNL) ffiBevalacli#E & DLS & EZH, H kA 840 T 48 [H GSIEL 5 = SIS Ik
#5 0) _FEAT FHADES & AR A 45 K. SR )5 A AR % T3 78 0 SPS i #%
NA45(CERES) S EAMEE R, NAGOAVEAL I W u T IS ie 45 1, WA9S & 1E
MEBCT MRS R, R FEENHAHELIOS/3 SR, € EFE D I it
[E 2% L6 %= JLab I CEBAF IIE % FAICLASAE R, H AKEKSLL EE23552 5
H, TAGXEEA, 18 E 3 BELSAIN# #CBELSA/TAPS Wi 45 R, )52
5 [ A & 70 i SC B 556 = (BNL) AH 6 8 B 2 75t # HL(RHIC) FPHENIX &
TR SEER 45, DR SR BRI A% 73 78 10 (CERN) R AL 31X 8 HLLHC |
RS 25 L.

1.4.1 DLS

A7 F 32 E LBNLASL K % Bevalac HITE #% 19 XU T3 (DLS) & — A [#] 72 #E sk
5 DLS & 1F 4 1987 EHTIE 1T & Bevalac ok ], i XUHL T/ 6] it & N 6] i &
X &) {72 AR BEAT T RGN, DLS B LS K Z130K XU X, LR
PR 25 AL FE (1) pp AN A AT 8 H OBUHL 15 5 IO AF LE, (2) WL B (79, n, w) B A - 52
A BRI AA /N 322, (3)pd/pp HUAE 9 ) fE B OBV IR B T AR AE,
(4)ppFipd L5 H5GeV AL A3 (1) XU ¥ S B 45 S 1 246 %58 0B AN TR IR 24 I8 A7 7E
IN-NFER 2 T 58 ). (5)Ca-Ca 1AGeV Alff b 4 (1 i & K T-500Me V)
WAL T o RSB R [27].

1.4.2 HADES

A7 T 78 B GSTEE 56 2= SISHN I 25 b 1 vy 42 S0 B2 1 XA 1 1 { (HADES) 4
T A B SIS O R T R R K B A R O AN AR o o A
EM,, =1 GeV/c® B2 AGeV C-C LY. T2 45 B b 1F 7 106 7=
5 A0, 0, WA SR A P IE S AR B, SR BB R T0.15 GeV/?
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I S 56 54 T DA FH B ADUAR 4 () R HL 2 72 5T 520.15-0.50 GeV /c? X [A] 5255 45
RS R [28-30]. SIAMERU 1 p, A FEHRZAS TR A 1) WU 1 STk
AN & DAAARE S50 04 AR 10 XU 1= . JEid 5 DLS Sge 25 R EL L TR
HHADES MIDLS 3L -145 R AR RRF&, K o A XU 177 A4 1 B i
AR T BEE.

1.4.3 NA45/CERES

NA45 A AEH 1) 7 — AN B 1 2 - UIE BRI Y B 7 68 1%
X (CERES) [FI Bt /2 — AN 52 #5256 A2 T BRI AZ T8 78 7h 0 (CERN) #8255 1
[F] 25 I 2% (SPS) b B 55625 B 8 I & R BE :E40-200 AGeV H B il 48 H XX
L (AN o e

EANE 5L (W: p-Be, p-Au at 450 AGe V) H XUH F 1) =451 n] LA
TR PR AU 5 SR AR (31, 32 (H 2 [FIFEEE B Rl fE b (40: S-Au 200AGeV)
NATTRE I 21 76 X2 1 ot K T-200MeV A A S 56 £ 8 77 80 iy 1 152 40 1) 7= .
CERESHE — 0 S #E4081158 AGeVIKIPh-Aw Al 1 8L I 2 7 B 1 45 R 78 4
[F) (1) 5 & X [A] S0 4 LU A0 45 2R 5. 7E158AGeV HIPb-Au Al 42 Hh A ATTHT
FC T AN R 2 B DL R AN [ Rl 428 o JEE R 308 7 508 5 1) R e, AT R B I 2
B8 58 Y 7 A AR P AR AR B B X I HL B A 9 AR RO T Y £
H 2 35 0 03X R ) 45 B2 B NA o ot 38 2K 7 AR B R 2 1 T RE X A
A B 5 A AT AR R B =M AN R AL R Tk (D) E A
H o 78 KO R, (2) RS e A T3 Brown-Rho#s & (dropping
mass),(3) A TSI 3 AT BRI IX LAY BT B A7 KRR AL T AL ok AL
ilf 42 1) A Ay A0 T AR, R S R E (VA J 2R AR (115 M eV, 0.33pg) LA W UR 5%
FF(190M eV, 2.55p0), FIA R p/r FALZH. R RENET T HEH BT
PGS ARAN BEAARE S0 HHE e 435 RS e Jord 8 DX 3 ) 7 AT R v B T ik (E 2
XF0.2-0.7 GeV /c? BT P2 B AR /), BRI AATI4S: B A B8O AE e A mT e AR
A o7 R Y 45 10 H O s 1R ZE AR AT THE BAIX 70 2 i 5 & e/ (dropping
mass) 1 A& B T4 i AR B 58 (in-medium collisional broadening) )i #2174
Tl T R BE T 24 I 1) S 36 5 ai 5 L 5 B K R
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1.4.4 NA60

NAGO [FFF L3 T W AZ 15 70 0 (CERN) SPS s % (1) 1) S 562 B 2 il
T TN AB5OfE TH s 470 28 111 5K 1) . N A SO 7 1 & X e T 10 AN & S 7, R
1) 5 £ B3 K (RO st B AH 24, IR A 2 5 {5 w0 il 3 Dalitz 3248 7= A8 (1) X HL
— REXF X T A A AR S TS 5 T 158 AGeV HIPb-Pb Ailf 1 5236 NAS0 1)
S A5 BB WA Wy T FRELLS - 2.56 GeV/c X 8], 5256 A5 1) My 7= 4
EE S K B Fopen charm 348 MDrell-Yan i F2 () 5T Bk 5 K Z91.650%. B
H T Drell-Yan Jo 27 A2 09 8 p 50 & 2 A0 B9 TR, A5 0000 21 1 7= B v 149 38 43
AN [ ERT SH ANATTHE B 3 22 vy H 9 P2 0% B T 58 2 i Drell-Yanid #2. A A Ti@ i b
Bp-A i FE Fopen charm™ A (RUR it 5 1% & 5 5256 H 1) P2 B 5 )
Ay P — 2. BARN, FAR S AR R T oT Rk AR 2 T REY [33, 34).

'1_'“' Trigger
hodoscopes
Trigger P |
hodoscopes i Al
/-' \ Muon Spectrometer o
s v Toroidal
| | || | magnet
b X e
Vo) N
MWPCs N1 T
MWPCs
> 4000
4} E
= r In-In NA60 — Rapp/Wambach
8 3500 semicentral —=— Brown/Rho
o 5 dN i\ == Vacuump
8_ 3000; <Wm)=140 _" ‘.; — E:Oth.p
= F ¢ - DD e
=) r allp i % 4% | hadrons (1, p, @, 0) . dimuons
Z 2500 % = o v LMR
© E €350 ¥y ® LMR, wio DY
- Ll ] A is analysis|
2000~ P ] R e
w / ! 300 + ;
1500 ] Ay D__V_
- 250 ,I/Y /‘;{ B
1000 S
E 200] ¥ - H‘ +
5(]0:— / # +
. P R ) 1803 jnen ”‘—-—E—)[—j—_'-.lif_,_,_f.,:
0_| L 'fvr-"Is'L'—"}*"F"f'1"1"'|"'|"‘T-”rw|"‘CSEI:J‘ v~ Sl 100: dN,,/dn>30
0 02 04 06 08 1 12 14 [} 0.5 1 1'5 2 25
M (GeV) Mass (GeVic?)

Bl 1.6: (1) NAGOMIIZL: MR 2 B, (4 )N AGOR -k 117 LKA 38 1137
(7 )X LR 2R FE
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T8 I A T SR 4 1 T ) AN AGORE 8 0l 2 1/ 1R A58 328 AR 2 T A 2 [
PIEE BB TD A 1 75 B K 5 3 TR 77 A B X AR TR AN 7] (T, 4 55
PR g R R A AR, AR T A -5 Al 4 T P B ) L Az
I B — AN 5 W & B SR T A & AT BLIX 435K H Topen charm %
AR PR AR B AN IO P AR R K . DA ) 3 AR T e PR S A A i 5 A
MJopen charm AT T0 £ 5248 (W1.J /W IEAR) 1) 4347 LEAR, AT BATS Bllopen charm 3747
FIX e F- ok, Hgh B 5 NAS08 5 p- ASZ 6 25 A K ffopen charm#h R b
BOMBL. [RIREAS 21 B3 T A 5 A8 77 4 Drell- YanAH B sy oK £92.4 5.

LA NAGONE il 2158 AGeV I In-Infilf 3 1 78 X p T A 28 it & 75 B AR 1 X
(< 1.GeV/c? ) FIFEAE-=MpEsE. | R REERSMNEdEs =, 1§
3 NATTRE B8 B 7T H0 BR Brp o3 sk LA AR B9 F AR5 25 09 57 sk DA J5 1 20 A, /i T $2
FINASOMSLEG &5 K BE 5 A P AP A 5] 10 s T i B in-medium broadened p 4347 bR
M dropping-mass. {HAEX T 53 &R THIINAGO XU s256 a5 B amid th e, AAT]
5 2 H Jk Blin-medium broadened p FISLEG S5 RAFE1S H 4T [34].

T 3k — A AT K G B 5 ) 7 5, AT 20 B AN (R Joi B X TR A AN AR Joi
TG A0 [35), I8t 85 A1 FU A 15 2UAH B Finverse slope parameter (T, s ;).
AR IAEAIR 5T B X TR] 3 28 w5y L 1R = 300 R8RS (T ) I 0 AT 598 T (), w,0) 19
B )2 R — 2 B AR o & 2R 38, 5 AR e T 3 RS R o = A 12k
— 0 R RIL T p T, LA SR T BT, 151, U BIXEE T p SRS
JoT 46 R 435 I 22 A (1), B TT 52 448 (] 3 1 52 1) (%) B TR) G Bl DAL T, p v o — A
00T (1) 45 S ) 2 Teftffi AN A% 7 & 1 AR IE o 7 R =B A K2Rk, 7E &I
FEXE (< 1 GeV/? W& INE £ P EREXE (1 GeV/c? Eh)RRT
B NATTHEDN IX 2 T R 5 o1 & X)) WU+ 1T Be Sk 1 5 R B30 40+ o
B, T SE A2 M) VAE 1 R T B (BB AR /). AATT T R i T A2 AN [R] Jo 2 [XC ] fh) A I
MR RN T0.2GeV /I 7 A LA BEUE, 542 Ml S B i 45 A K —
B, AHZ N IR A XA,

1.4.5 WAO98

[F] FEWAOS (K H2 KL B 6 T 5 TG A%) 2 JE T+ WK AZ T3 7 0y (CERN)
SPSHNIE 28 ) [ 52 ¥ES206 . 1% 52563647 7 158 AGeV Pb-Pb Alf & b B2 67
. B A R SO P TTEk e R B E B R T e AR R B O
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bL 57 51 RS Rl P BT R A (36, 37).

1.4.6 HELIOS/3, KEK, TAGX, CLAS, CBELSA/TAPS

HELIOS /3 #2& R #% T 1F 72 H 0 (CERN) SPS i 33 28 1) [ 5 #E 92 46 3l i b
#:200GeV % Fp-W, S-WHI i S48 A1 X =80 R o A F A& LRI
M P2 AIAES-WH L p-W A 75y [38].

H A KIKEK-E235 52 % 2H £ 12Ge V 1 p-CHlp-Cuilf 4 H 38 i A 5 XL - 3
KM p,wtF BT EAR /N T9% [39]. HARFE KFINS P TAGX SL56 4 8@
1.3GeV 1 BT = A2 A T 1 AT (1)y-3He B A R BE S B 1 p R
BT KZ1160MeV [40, 41].

CLAS(CEBAF Large Acceptance Spectrometer) & & T 32 [ 7% 9§ i 52 46
% (JLab) HJCEBAF(Continuous Electron Beam Accelerator Facility) & #5
1 [ 52 B0 5256 %6 B . CEBAFRE W 42 4 ¥ Bt & 8 K Z3GeVEL FH4GeVIF LT
WM BE 8 HE Te-p, e LD2, e-C, e-Ti, e-Pb & filf 48 S, 18 3 9 048 5t 7] 15
#0.61 - 3.82GeVIIN T, M REAT 6T 75 K BIRLHE 51 40 (v-p, v-LD2,y-C,y-Ti,y
-Pb). CLAS s&—AMm J7 A R ER I ES, Horh 0 9 % (Drift Cham-
bers), REBETRALHY LT 1R, R = AMNE R ATH [HERI 28 (TOF), Reiede
BT ORI SE0, [FIREIEA FoAh BRI 2% a0 32 O] R4 2%, F il R 48
SERME TSR, SKEK-E235%5 A, CLASHy-A SZE 0 745 51 I
BRI p A5 B KT RE [42, 43].

AT 18 3 B I ELSA g 85 b 155G 4HCBELSA /TAPS, #1717 4-A SE56
HIE Iy A0 E A o AT R [44], KRS T FFEANZ722MeV (37 H R
B NAT82MeV).

1.4.7 RHIC - PHENIX

TEAT & 7 S E 5K 5256 = (BNL) AR X 8 3 5 7 X HL(RHIC) REf 211t
1) B 1 JoE 0 e B RR A% 1 X0 22200Ge VK 2 00 8 B il 48 41 Wid + Au,Cu + Cu,
Au + Au, U + U RlEf&, PLJ500GeVERZ TX) p + phibfE. Jf H LA fe & e
BN A T, IR A SPSAEX, [A Ik w] il i A B o K 10 Xk, 6 4R QCD
FHEE AR AR AR S AR L R RHICE tH A 324 A 1k B i A 2 55 1Al i 2
Z—.
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PHENIX3E 4 41 (Pioneering High Energy Nuclear Interaction Experimen-
t) RRHICH KN RS E 2 —. FEH O 7o = E R T (e n) BAK
JeF HARI G B VUANE LB 4 R IR B . Hh 2N 2 e
PR X8k (Central arms), ££ Ry ] 178 &5 +/-0.35, K /20005 Ar f X
Sel. AT R BR B DX A — AN TR . PR 4 R PRI 5 AL A PR T 2
x (BBCs) M1 A1 JE B REAR (ZDC) Tl FAF Rt & A5 5 AR ) 4 R g
A5y A )l 4 A7 AN 9 o BE S

FEraCa B DX P AN 2 L 2 BRI 2. RS S Ay rEURL T I A3 A
JH)E (0.2 - 20GeV /c) ML B4 7. Pl 3208 % (RICH) BR300 &8 AL G &
REar SRS S B QIS ) He 1. AR LT R e AR IR B Dt 1, A i 5T
A I RAT IS TSR0 5 4 ).

PHENIX Detector

3 PC3
B3 Central P
Magnet  TEC,

‘0'1;% min. bias Au+Au \[sy, = 200 GeV

REDATA il 7® — vee Jiy = ee

_ |y <0.35  =ame 1 — yee w'— ee

10 : =
. Di - 0.2 GeVig— T — yee cC — ee (PYTHIA)
p—ee —— sum

o AR W cT — ee (random correlation)
7 el 7 e

i T bb — ea (PYTHIA)
Wo—eednee by ee (PYTHIA)

—wWgL

u9T

West Beam View

RPC3

%, Central Magnet

dN/dm,, (¢*/GeV) IN PHENIX ACCEPTANGE

N
7

ZDC South

& - n o
I = o =
MulD| |\rF)\Tx/r = MulD Jé
(=23
= MuTr ‘ o
- “ RPC1 'a
o
a
Y South Side View North —
m eVic
18.5m= 60 ft e ( )

Kl 1.7 (4)PHENIX#RM 25 45 Hon 21, (f) PHENIX I & ) AuAu200Ge VAl
B XU T AT

it 2 A 1928 PHENIX W4E 71 2 S50 50 p + p, Cu + Cu, Au
+ AuAS AR RE R R AR T2 8. Hod i 2 ATV 2 H200GeV p + p,
Au + Au [SEIREE R H200CeV p + p ME NS4 R IELL 53] 7 A7
(R &h B, 7 0 5 A0, & o i 7 A 110 00 L T 45 81 10 7 0 — 50 UE B T S g AT
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171 (H2FE200GeV Au + Au flEfEFR 3] 7 A —FEREE IR, FEXUR T A% i
50.15-0.7GeV/c* X [H], S50 45 5 LE U ()8 o 2% oo 1 52 A0 45 3 1 7= 8 =
T2 [45]. EAYINATLCAZEE RS 2 81 (NAGO) HISEIRSs IR —2 g2 T
J5 HP O I 5 T K AR 1 p B DT, (L T SR X RO FE S R AR IA SE
ISt R [FIFEIE L dropping mass?S 2 [ 45 B A & DAR IR Sz 36 25 5. A AT HED
XA REAE T2 0 1B Bl 1 4705 w8 K AR K UR T H R T EAN R S
LIS EE AR, 2 ANATIE TR (S 2 se e 45 5, PIOR 7 3 5K DA
JHT R SIS R Y

PHENIXl & T H46 T 45 R, H200GeV p + pH HEOL TR HICNLO
pQCDEL K FONULLTH5 45 R — 3 (H 2 7E200GeV Au + Au RlifE L EELT
(1) = AR AR B 8 X (A) A K3 5, AT 1IN AT Re 2 B T80 70 7 B B IR AR 4
Firr= AL R 06 Birids B YD [46].

1.4.8 LHC - ALICE, CMS,ATLAS

AT Fi - H A B BN A% T8I 5 0 2 S B I TR ) o o R
v ) L0 % 2 —, HOR Y 5 1 X ALLHC 2 t 7 b 68 & f5 vy (109 A X 18 ) i
PLH R IE K k27 A B, BBEE M LR, Rt inokEs %1
IR 11.5Te VI B & 1k 4 (K. 1.8). H E Y B H br 2 K 39 o ot & U5
1) 3 £ 5 R 0 PR B A I, DA R H b AR 28 (Standard. model ) 1 35 0 31 L 4.
LHC L4764 SE50 7238 47, A Hh 24 K AR L 5 ATLAS(A large Toroidal LHC
Apparatus) FICMS(The Compact Muon Solenoid an Experiment for the Large
Hadron Collider at CERN), 2 AN A SLEALICE(A Large Ton Collider Experi-
ment at CERN LHC) MLHCb(Large Hadron Collider beauty experiment) , LA
K2 A/ NS TOTEM (Total Cross Section, Elastic Scattering and Diffraction
Dissociation at the LHC)MLHCf(Large Hadron Collider forward).

HAALICE S 2252 F 11 78 B 2 Ml 48 S2 56 1) 368 B 4R = AT 5 QCD sy
T e N B S R TSR AR SR . PR A% 45 K SRHIC-STAR
235 K R AR ABL, R O PR BE DX 38 (+- /-0.9) 1 42 J7 A6 f 4RI 3, ool AT I TE] 4% 5
%= (TPC), TPCHh = FH K AT I [a] #£ #l #%(TOF), LA ZITS(Inner Tracking Sys-
tem ) MITDR(Transition Radiation Detector)&5 Rl #5 7§ [ ALICEZ 36 u+
PRI A TR PR X T8 2.5 - 4B T
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B 1.8: BRHHAZ T 70 0 KA 5 5 X AL (LHC) A H A R S 562 B R e

WXL IITTeV p + phlfdi 0S50 H A0 B B B0 H £ 1 S50 45 SR 5 U 1
T T A LT PRI AR — B (48], it — B BT FE P - Pb SZIG R
T R

X I A0 - S 435 SR TR RERT 2B IO TTeVAI2.7TeV p+ p filf i Sk s
g RS AR AT, H Pb+PbaLie 45 AT — D I ST FE A [49].

CMSHTATLASSZ L8 2H [R5 A AH B XU 1~ 5256

1.5 /P

WUEZ - S U0 A B B TRl R B AT T A QGP (5 F iR 146 & 744 L 3
YR, WFALQCDAH K, FHRQCDAAE K HIn St i EEF B — A EAH
TR TS 0 S B T RCR, DA R R I R ). B S 4 SR A
ATERKI G R R R SL 56 3 — 20 R IR T 5 s i R

FEAT & o SO K 5256 = (BNL) AT R 5 38 A5 AL (RHIC) _E /9 5B 24—
P S IG 2% B STAR (Solenoidal Tracker At RHIC), A& T-HF 70 AH X 14 filf- 48 1)
R BRI #5. H A 20094F TOF PRI 2% 1 22 B iR 4 iy 17 STARIR M 5 kL + 45
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U ) i FEE v D EE T AT A

=

i

H—= g
|68 17, el & Xt TR 30 & 1 B T E S STARRE 1
AT XU TSI A9, A SC F B L TRHIC-STAR #RI 28 S2 565048 B 4200GeV

g
Au+ AT HOSCEE T I






$F-EF RHIC-STARSIG®SE

2.1 HEMNLESFXEHN(RHIC)

19914 H- 46 18, 2000 H 4his 17 AL T3 B A 29K i A0 & v i SO XS5
FE AR E BT X AL (The Relativistic Heavy Ion Collider) & HLA It 5 1
S Sk RO e B 2 — . AT DAEAT i B R B B e R ARG AR R o o0 4 S
RE A% 5 85 1 15T 1 43 0 In ok ) 50 B8 B = I8 BF % T 100GeV F1250Ge V. it
i e I & R I T IR IR R BT BUE S A QCDAH B, PR dE i AR Ak o7 1 %ok
IO FUAZ TS5, . 2.1

# of BUNCHES: 56 (+ 4 abort gap)
100 GeViu 100 GeVA # of IONS/BUNCH: 1x10°
RFACC 1 28.15 MHz, 0.6 MV
RFSTOHE : 19? MHz, 6 MV
Teiung ~1 min
Tace: ~130 sec

TLUM:""-I 0 hrs

8.86 GeV/u, Q = +79
# of BUNCHES: (4 x 1) x 14

BOOSTER ] STRIPPER

95 Mewiu, Q = +77
FPROTON

GOLD BEAM
1 MeV/iu, Q =+32, 1 particle pA

PULSED SPUTTER ION SOURCE~" TENDEM 5

250 pA, 600 psec, Q =-1 STRIPPERS

K 2.1: SE[EAG & 50 i 1 29206 5 1) H B 1 s g 5 L (RHIC) 73 A1 s i

A RHICH: B A FE {0 ERE B K 5 I INE #8 (Tandem Van de Graaff acceler-
ator), EL 4 114 #% (Linear Accelerator),3 58 a5 (Booster Synchrotron)Fl 52 A8 s B
6] 25 N #% (Alternating Gradient Synchrotron -AGS). B -k & 3 J& (Pulsed
Sputter Ton Source) /=4 i< R 2 7 = AN AS[E s o A2 J5 7 E A 2IRHICH
s



22 R 14 E Al 4R (RIHLLC) S 36 R XU 1 (177 A

LA H A e TS e A 3 B A T BT I BT
HONIMeV /A HURT A Qe=+32e. I 2 T4 13k 38 1 5 7 B8 1 3
Hoh.

2. MR AR AL — PP L5 M) BRI I 28, 5e 08 N B TR 2 W RE & @ i
AR LI 37 B T R A I R R S W R, AR T O . A Y s A
I AW(Q=—+32¢) B T H ik B95MeV /A, I HLIE e 4 5 5 3 B F (1 I s
FHATEINRIQ=+7Te

3. MG SR 3% HOR B9 B F(Q=+77 o) & KL A 137%. 3 NAGSJE A
15 My i 5 s 3k — 25 I £8.86GeV /A, KL1IAF99.7% Jti#. EAGS
FRHICKT WL ()32 $i 42 2 1], 459 1 R A A 1s LT 3d i 0 3 i T
R B 5 56 4R B ARG (Q=+T79e) i N FIRHIC A fERHIC i
B R4 8 &, FF A7 I8/ N

RHICIR] £ f¢ % $2 fit = 66 & 10 51 7 R, BT 7 i 3 B 26 N & 4% (Linear
Accelerator) 24t (FE 8 H200MeV), &5t Booster Synchrotron FIAGS JE 5 EAN
FIRHICH .

RHIC HH AN )0 ()8 S it AF R A B, 70 RO 22 36 (bule ring) FHEEER (yellow
ring) fl AT & B 1 25 il A SR AR Mk DA S A (R 3 B — A K2 3.8 4
M REE. RHICH E—3LH6 /AN S 40 368 Sl R 2%, Hod2p X
Fiy S 36 4 ) 2% SESTAR(6 05 81 7 B ) FIPHENIX (845 8h A7 B),2 AN /N B3R I 38
FEPHOBOS (10 s B)FIBRAHMS (28047 &). Z4ARHIC LT T — R
FIp+p,d+Au,Aut+Au,Cut+Cubl S U+U X S5

2.2 STAREREMZE

STAREFFRHIC I PR 2L E #R I 2% (The Solenoidal Tracker At RHIC) [50],
A Z 7 PRI &8 A0 32 B AR T8 PRI s AL, B A O BR BE DX IR 4 T A A
WCBE(In| < 1,2m),Be s B4R AL KB 8 Y (0.2-30GeV /c) 14 UKL 515 2. (3h
B AR REE) . 2.2,

FE3H: STARMITEER 2T 4544, 4£6.85m, N 4£5.27m, SME7.32m. BE B8 S (1
A7 15) B R N B=0.5T WX 51tk 37 A% 32840 4% 0 e W iy UKL AE 7 v 0 25
R 2SR B KL T (Bl STARMEERRENS SR AL [/ INRTT 18] HT4 57
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Silicon
Vertex

Coils Magnet Tracker

’ . E-M
D . -~ Calorimeter

"" Time

i‘l- —
: s v WV Projection
IE ![‘| L _ b . Chamber
N : — 1 - Trigger
AR i 5 e A Barrel
7

- v

onics

K 2.2: STARFRM 28I~ =

R ERMEE: WA 52 = (Time Projection Chamber - TPC)/£STAR F %
(AR 28 [51),C 8 s B ERE |n| < 1.8, 21 JFALMAEE. F—3 BN HTPC
PRI 25 1 48715 AL AR E 12 A ik T RUER 5 (Silicon Vertex Tracker - SVT) MIfiE
2R 2% (Silicon Strip Detector - SSD), e % #i¢ (L&~ 1) /51 A7 & 7 #E R 112
B, DT ey B IR T A ) 55 3 AR R R 0. BRARIX A Py S A PR 45 R
% B2 v U T A 11 S R 0 (E R X R 8% 1 A ) 2 7 AR KR IR o F T
FL - FH G IR 2 AT 34 e K I 5%, IBESVTAISSD 752008 4F ASTARER I 2 1
RBR N T SR AT PR AR BRI STAR % %5 T — M2 [ £ TPC(Forward
Time Projection Chamber - FTPC),5¢ 1 78 75 X FR I E R E2.5 < n < 4 B
Fe2m Ji LA FRISEE . T B A ) PR AR R R (R B A BT U7 X3, STAR IEAE
HE 4% 22 35 5 T GEM(Gas Electron Multiplier) $ A KT H GEM #£1 %% (Forward
GEM Tracker - FGT). N J & L B IR 5e (32 B c % e Mb 5e ) K01 SRS A Y
R % 32 AR T S STAR IE 7E 22 36 — AN AHE T s BRI 25~ 36 W5 sw #8000 35 (Heavy
Flavor Tracker - HFT). HFT A 2/Z 8 R RMA% (300m X 30/ pixel) 73 AL FE
H A 02.5cm A Tem FIALE,FEH N A FARRE FITPCZ AIFISSDAL &, T
2014 K & e 4.

BB i = BE 28: STARIW L L & BE &% B AW ¥ L % = #4 (¢ (Barrel Electro-
Magnetic Calorimeter - BEMC) [55]F1 3% S Hi i 5 GE #% (Endcap Electro-Magnetic
Calorimeter - EEMC) [56]. BEMCALFTPC 42 B i JELE |n| < 1,205 (L f
B, SBEMCHIARX MEEMC fETPC 330, B B IEL < n < 2,27 JF



24 R 14 E Al 4R (RIHLLC) S 36 R XU 1 (177 A

P AEIE . EMCs e TN EF1F AR RE R, UL s s B D1 1 A A e Ae
fRy51 9 HLAE W R it sh Bk 1 SR A fd s

KATETEERMES: STARK KAT I (A4 28 (Time Of Flight - TOF) &% T
Z S B L BHAR % (Multigap Resistive Plate Chamber - MRPC) £ AR FIHER M 2% [53].
AT ZHHTPC MBEMC X [8], 78 & R EREE |n| < 1, 27077 A M FUS R L) 1]
Iy R L1 N100ps, X B8 K TF0.5GeV /c A BRI AR A& T95%. TOF
(1) ik 2 22 G0 0 2 i B R T00 R (1) A7 B AR I 2% (upgraded Pseudo Vertex Position
Detectors - upVPD) [54], £z T HI 77 1] B B X i 23 5. Tm B P9 i, REfE A TOF 4
AR R AR I TR A5 R, ST R R T R O A B AR R TR A TOR
PRI ZE W EANAE B, 2 TTOFE RSTARK & 1 I &+ R M 8 MTD(Muon
Telescope Detector), #IZSTARKFIBEMC LA K 2k W ST L -l AT SRS 10 1)
WM&, FTF201448 2 235 58 4%

B e F, v FERMER: 72D 1977 1A, BREEMCH T ) () X 38 STAR
G A — At 2 AR I 8 (Photon Multiplicity Detector -PMD), 78 i Ji tR
J£2.3 < n < 3.5 HU L. PMDRA] DU & A [n) 6L 5~ %5 1 X 8] 1) 1 2 A
A J 7% [) 4 A AE B8 ) BT 1 X8 STARZ 36 1 5 — AN & e 48, 15 M0+ 3R
#% (Forward 7° Detector - FPD), H Rl & KPR X 38170 JrF. 2008 4ESTAR
e T FPD RIS 0 F+ g%, B — AN 5K B AT 1) A 2R 0 28 (Forward Meson
Spectrometers - FMS), ] DU & R HR BZ X 38025 < n < 4B PR 070, g
174,

A& 28 STARMf & 2 4 11302 9 10MHz, 38 1 P28 W0 248 1 HS o P2 K
25 T2 B A B ). i FR G R AR PR N B R R LA R () <
1)[JCentral Trigger Barrel(CBT), i [A] B & ) Zero-Degree Calorimeters(ZDC,
6 < 2)f1Beam-Beam Counter (BBC) [57]. CTB & HE/ETPC )4k 2 i i il
a2 O PR X ) g FLRL T B AT ik &, CTBIRAE 4 TOFER I 25 Fir BUAX.
ZDCid i I 5 Fi m) PR R AR 1 e B R AT ik R . BBC H 7N £ B TN R AR B
HVAH R, 2 6 AE PR B 0 R 3.5me (A7 B e DN B RV 5 A 0% B 1) 3 AR
s I H. A% 18 1 42 i Rl i [) DX p+-p R AN St ol — Se R 2%
FH T RERA fk 490 G % Tt i 1) 52 B8 ) PR I 28 (pseudo Vertex Position Detectors -
pVPDs) 57t ZpVPDs(upVPD)FH T TOF fith & F4F, LA & BEMCH K fith & i A vl
BE (pr) B I FHAREE.
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2.2.1 HEHRFEE(TPC)

i [A] #5252 % (Time Projection Chamber - TPC)x&STAR Rl &5 1) = B4R 78
PRI 25 (K. 2.3) [51]. TPCRE#S HR AL T~ 1) 42328, I & ez & I B i ) &okE 1
FETPC SR B H B R (dE /d )W R F AT %500 TPC 2 — MR 1)<
WER %, K4.2m, B4, SHR S, SRS A RS E42 7570 720.5
mH2.0m )£/ 3798 yB=0.5T I, Rl E/E3) & 90.15 < pr < 30GeV/c
[ kL7~ TPC 2 i O AR EE (In] < 1)2m J7 r fEE,

uter Field Cage P
& Support Tube — -~

|1 )
Tigh Voli ug%‘:""’ P
Membrane _. :
-

Sector -
Support—Fheel —

Kl 2.3: STAR[A]%5 % (TPC) 7 =5 K

TPCH: H YL il (central membrane)73 AP #43. Central membrane $2 £ [
W van 3 H FRL S D928k V. FETPCHY AM 2 AN JZ 47 18318 ¥ JE Hi.BH 22 ¥ central
membraneZ!| BH A% (1 L 3% 7 A &5 LA 2 ( 135V /em) EER 3. TPC 1 TAES
A S T A AR TR A 1P 10(Ar90%+CH410% ), TAE S & Eb bR #E K E BEi2mbr.
7E135V /em KRR H, BT EP10S A o 1R B 2 R P~ 5.45cm/us.
TPCH) TAE AR5 3 2 2 P22k H i B 38 28 249 43770( N J2 ) F11230(41 R ), K
AN Z TE 5 B BH AR H 43 530 1170V F11390V. TPCEE H R Gufli i /& £ 2 1F
kb = (Multi-Wire Proportional Chamber - MWPC) 45 #), £ B 54N 4, 13
Fr, Btk 22, ez, WMIRA K. TPCEEHR 4 A 124 T, B RITH 5 AN E
FANE RS IX. AN E S R TR K T FE 3 /N B % 36 (it 4 TR R T B 3 1 o, B it
UF R4 5. PN E e TR /IS TR A7 B 70 R R it v SR AR L U 1 Bl Ry



26 R 14 E Al 4R (RIHLLC) S 36 R XU 1 (177 A

S (T, B 3T 0L 5 B 2 v, 5 e O B ) TP C— SE 5 13660815 HE A, BE %
Pt (x,y) BIAARE Sz J7 M BEE FR AL A 512/ 52 He Asf 1R B, 57 B 43 HE R 21 M0.5
- 1.0mm.[&. 2.4 NTPCEANFIX, A NEEHHIT.

-

e N
TED GRID—{

Culer Pads Frwner Pads

&2mmyx 19.5mm 288 mm x 1.5 me

Tatal o1 3,842 Pack Tatsd 611,750 Pads
Raw 1 ey & an 43 men Canfoss

PFaw & thru 13 on 52 mm Centers

. Cross Spacig 4,35 mm

&00.00 mm from DETECTOR CENTER

Quter Sector

715,14

2.4 (J£)TPCHEt BRI, (45t TeH LR 2

7 BRI 28k TPCIN 3 I F S R A RS E - VAR R 7Rk B X
el P AETPCORE K I FIVE T #2 [n) TP Chig 35, 78 28 i BH AR 22 J5 3 ml 3 22 1) it
FE A R AR TR TROR AR v BB SR B A5 i fer, 2 0 T2 Y R itk — 2P
KA Hr, Brtb G st e A5 BISTAR BFI%HE K4 R 4t (Data AcQuisition
system - DAQ.

&1k FIDAQRI U I T £ T ANADCEL R TDCH SR R HUE, X 26 5 46
() U 8 o TP O I & Y8 % 3 49 2R 1 L B 1 A B A2 308, DA R Al 4t 14 T
mALE S IR BT A R B AL B 34 AL bR 5, 8 1L Timing Projection
chamber Tracker (TPT)HIEIN G R IR et E. 73 2R 122800 _F 55 4h oAtk
1R PR 2515 2 kA B A B —E HEH @ I 2 A A (Kalman filter).
IX LAY S 15 B PR T2 FR N 42 JR 7228 (Global track), IS & Fr A 4 fmiE
TR A5 B filf 48 100 55 (primary vertex) A7 B 753 21 Alf 18 T 5 2 J5 6T 55 flf 48 T A A%
/INEE S (distance of closest approach - dca)/NF-3em 4 R 2 b #H AT E L& 2
SRR B Ttk T A, XS B AR R N IR 4542 28 (Primary track), B -l 38
T s A5 6 w5 AN, B 2 % AT I D G 428 0 ARG BE Db 4 A b v e T s F) £
G HERZIN350um, 4 JR AR 1) BB 22 T 147 B 4 PR . TPOR R 4648
TR E AR SR MR B, R IR RN R, M 2 A . e e
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WA R X Fpr > 0.4, 0] < 0.7,dca < 3em, FUA 7 B HOK T24(number of fit
points) FIRLF R K LIN90%, Ol K 21°880%.

TPC@ I I &y HORL - 28 IS TP CAAARET 1 HE S B 451 (A E /dx) 0 R 7 3EAT 4
. KL HERI R < dE/dx >R EUFH Bethe-Bloch AR 2.1 [52):

o

- B = 5 (2.1)

dE Z 1 11 2m.c? 3% T s
—— |=1In

dx AB2 |2 I?
oz R F [ B A (Bhe B 40),8 = /AL T IR BE, p A iR H 2
FE, No 9 B AR I 48 2 B om N L F e = €2 /m NG B G 12 o
WZ NSEIR T FEA ASENR TRy = 1//1- 521 NFHHEK
RKEEEy = 2me?B2/(1 — B2)/2 B kil B e KM e e e L 25 A T
FESTARITPCHR N #5 Il & 2 1) A [FRL 7 B B8 & 400 R (dE /dx). AR T
X 8236 AN [ BRRE -, AT LA AH () 0 2l B B AN [RDRL 7 A RATT R g B 452K 2 AN
RIS T Au+ Aufilb 8 38 X dE /de (& AT DU MK HEE~ 0.7GeV /e, p
M, Kp#i#l~ 1.1GeV /c.

—h
=]
T

=]

dE/dx (keV/cm)
o

E Y

LS}

1 p (GeVic)

2.5: STAR-TPCHll & )7 AL T REHd E / davn B K]

2.2.2  K{TRTIEERNEE (TOF)

STAR KAT I (BRI &% (TOF) 2K H 2 B FHL %A = (Multigap Resistive Plate
Chamber - MRPC)#i AR, MRPCHAR & 56 BRI 7 1 O ALICESE S 240 K% e
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AR, JENH B AT I RN &5 L, B8 45 BRI i (] 7 F 2 [53].

} 111 } 1 Il .
0 054pi3 T4 B4y 89 94 PostionGm)
uuln 86

2.6: MRPC&5 7 = K

K. 2.6%2 7~ T MRPCHIE U)K, 8] 5 (1) BEMRPCag B — R A1 AT 3%
355 FL SEL AR 2 i, B 3 A 2 1B FH JE % 22 4 B 1%0.22mm BB Y 2 33 30 L B A
K:20em, FE6.1cm, & JE N0.54mm A B R 488 x 1012Q - em. 412 B BB
+£:20.6cm, % 7.6cm, JEFE N Imm, 18 A 58 AR S R A E. X R AT DAE SRR
HOE AN 5 5T B sk L7 4 BB 2 0 ARURR IS, A R ERX N FL B A Y
SERIIFGE S it A2 B EAR tH T H B A 2 5 7 A BN FL AT R 25 A
ﬁﬁiﬂ’]’ﬁth%ﬁﬁfﬁ, TR, FL B g AT 1) AN AR IR BB F Ap 2 R T3 HH FLARG

T UGN I BB FELART I SR BATOFR FRI 2% s (1]

— 2 TOFHR AL FE 324 W5 A3 77 171 JiCE FIMRP CBEH (Module) A5 AN B 49,
56/~ .75 (cell /channel ), Hi5z2 tH 77 7R 77 A 77 191 (. 2.7).

Tray, Module & Pad

TRPC One Module loeal Y
wPD svep  local Z - (l]-
o ety
One Pad — "- ,
N |
. One Tray / .
Ee e s N NN NS EENT ]
n~o n~1 2

K] 2.7: STAR-TOFH#.24TOF tray&h i~ K.
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TOF Z 4t 1 P 38 53 4 15, A 5 B9 TOFAR LA K T a5 A7 B BRI A% (VPD), 73 731 U
BT 2R (BIIETOF R &5 1 I 1)) A 46 (RIEFE 2 AE FR IR 1)) B 18], AT 2 £
R RATES E], £56 TPCHAE IR T2 (14 B DL A B A5 5, T LAAS Bk 7 11
U il X NS INTIT DO AR R -1

STAR K AT I [A] B8 2§ | v 36 & KA 0 i T &, 172006 48 I 46 41k & A=
77, 2010%F 4= 22 e B Dy, IS T8) 23 % 28 /N T 100ps. B 2,85 o il i AT I [A] 4R
MZE, STAR HEAL I /RS 723 HF 0T LLANO.7GeV /e = 2 1.8GeV /e, T
EHM11GeV /et FI3GeV /e [58].

2 —r— |
«w 1000 " 1.2<p/(GeVic)<l.4 |
o 2
— =
b o
500
31 5 ° 14
87 . L A
% 0 0 0.5 1
> |ml Mass® (GeV/c?)
© (A
m ||
>
= s,
MRPC-TOFr d+Au @ 200 GeV
L ! | | | |

0 - UTS 1 1.5 2 25 3 3.5
Particle momentum p (GeV/c)

& 2.8: STAR-TOFJI & KR 73R 538 AR &, 1l K Dy i it 2 & A L o
SHAG BIRL T 5 [ 2047






B=F WNETFLBEHESH

X — 2T 8 20104ERHIC-STAR, 200G eV 4x-4 filf 38 52 56 v X% - S5 (1
BAR M TAE, FEAES LT UM SdEdhik, 15503 5 Ed 0 E 54
B RCRABIE, BT, RGRES) AT

3.1 HIEHEIE

FERHIC20104E (1247, STARSLIG 21 R A 19200GeV - Al 4 H0 4 B
E2 MEEAEA: Minimum Bias trigger(MinBias)flCentral trigger (Central)e
Minimum Bias trigger [1)#8@ i 75 Ul VP DRI 25 (1) 38 & DL A A 2 1 T i for B
fil AR MYSCEE . Central trigger U2 18 kNP Z A FE R e (ZDC)E 5 LA K
KIITOFAE 5l A AR, HXT RE0-10% e FAIE 48 sz 87 48 THT o

T A WA TR A A T R 2 1 38 ST R X R, FRATT SR A )
Tt s A7 B AE R 7 1) PR S TPCH O I A7 B /N T-30em, FF HiE L ZR 5k H
THRERI 28 (VPD) = & BT i A B G ok 4 — 5 s 4 (|Vz(VPD) —
Vz(TPC)| < 3cm). 3.1, 1A A o TR 42 A1) 52 B

-y
S
>

20¢

Au + Au sy, = 200 GeV

Primary VertexZ (cm)

=
o
AR L A

o
S
o

L L L L I
1900 80 60 -40 20 0 20 40 60 80 100 6 4 -2 0 2 4 6 8 1
vpd VertexZ (cm) vpdVertexZ - primaryVertexZ (cm)

B 3.1: VPDHRM & (PRI % ) Al 48 T 5 5 TP CRl A8 TH A A S IR

AR BRI I 0 BB X 3R] < 0.5) BRI A% 2 U A R R T
B (dN/dn) 10X 5 1. 38T 54 K P Glauberti B 159 B (AN /dny K € o O
JEE 1A 58 UM R 43 S 56 5040 ) A oo B F e 7. T8 R R 2 S0 R 00 2% 1)



32 HEXH S EE B A 4 (RHIC) SE 36 v XU 1 (177 A

PSR 5, TR AN )/ dn B EAA 2, Bt 5 R e R 215 2
(1N dnfy A B ECIROG SIS R dEAT B 1. i, 3.2F 7R A—5 < Vz < 5em™
PRIIAN/dn o3 A TR LS. O T T BR RIS BE B AN/ dip U3 R 52 S 5
MAFHIAN /dn #VH—2)ZDC @& NO.

z ‘ ‘
© <
2“ 10k Au +Au sy, =200 GeV
'Gw k70-80% - Data (|Vz|<5cm) — Clauber MC
= 107 E
pzd
“un 10°} E
2 g E
Z’
5 10% E

10°E 10-20% 0-5% mosigentral ,

10°E E

Q 1 —
O

= 0 E

0 200 400 600
raw
Nch

B 3.2: LR EERT IR T 2 AP AT S MC Glauberfi A i) LEAS

gt HAR RS, HA240M MinBiasE4E #1220M Central4E, 73 5
XiF N20-80%F10-10% A 48 H0 . 3. 3.1 " 41 H T Glauber #5284 1F 5 19 (Npare)
FI{ Neonr) o

% 3.1: GlaubertE M THEAF RN (Npare)s (Neon) (v/Snn = 200 GeV Au + Au)
Centrality (Npart) (Neon)
0-10% 325.9753 | 94075
10-40% 1726758 393749
40-80% 41,5779 571
0-80% 1261778 203730

3.2 HFE7

N TR0, AT BT ZOR TP CE S AR 5 2 2 LU
KA
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o WALt BOR T-20(ehH45), M PRSI A i KB & 70 ¥ (nHits fit >
20);

o L& 42 315 Hhit# 5 W B8 FIhit i L K 3-0.52, AT ORIE 2 45 0 R 1%
I (nHits fit /nHitsposs > 0.52);

o 1% 308 L5 Ailf i TO0 A A S5 /N BEES /N Trlem, AT 25 IR T AT K R R
T (dea < lem);

o ISR SR T BB DIt SR F15, LMRIELFHIAE /da sy 56 (nd Edahits >
15);

o TOFECXT Bl HIARILE;

o MEXFHITOF(E BAETOF 3 8 e & BRI B (JyLocal| < 1.8cm).

3.2.1 HFER

BT 2B I TPCHITOF — B4 5l 1. fEARAEHE 2 EAFH 4, BidTOF
Ca kL ¥~ T8 5D B R kLT 5, ] HHTPCINAS ¥ BE 41dE /da k5 i
R W (H AR SRR 2 EAHEA RS AL R k. & 3.38200GeV
-Gl e R H— I RE R -no SR E M MR R (1), CF) RiEd
LR (|1/8 — 1| < 0.025)J5 o3, GEFER K AF5E T TOFR [A] 4 3% B
IEHD.

(dEdz)mea
In (dE dz)h

no, = W (3.1)
Forbmea” M7 th” 79 ) 22 7n SR B0 I B AT PR THEL,  Rup)ae N EH P TPCHE
T FEdE /def) oy HE5. B 3.3 CF) " LUE BE A TOF® ik £ 541F )
ISR BE e 2 —LL H e B 9 1 1Y sk
Bl 3.3 TPCA LS TOFRM A LHE S ——KB, @HEHL T, TOFL
15 5 e S TPCRIARZE LR ORI, AT AT AT B4R IR B K KAT ISR, BETT A5
PR, BRSNS, ERAERME AT 2l 5 RN s Ap R RS
HARNHE T, HOLTETPCHRAREL, HEFEZRKHE T NS/ETOF LH T
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Au + Au \/SNN =200 GeV

nao,

no,

2x107 1 2
momentum (GeV/c)

K 3.3: (_(b)TPCIATHIH HRL T RESUE B, (F) B TOFEEZEFES 1 RENRE
IS

55, EmZEHNFMHATRRER TG RE5TPCH RFECE, M2
BRI AT I EAE 2, TR RE - 55 5017 AR AR 1015 B ] 3.4(%) ATOF#
FE STPCHIZN & B8 &, A A K T 6 ok B A6 7 = A B 1
STPCREFT ARG B, B340 AREPOE CRAMEZEH) T
B)50.2-0.25GeV /c XA TOF1/3 534, T LA 208 L6 48 1% 5 1K ) 5T Bk
bt 2 S AL

TP PR 3 A 3R ) S B R e SR e, 2 TOF 8 B SR A F b Bk 5
PR GE ORL T, X ER I CEE B s . B/ 33F (F) BIATE
FIHERLIM TR, B 25% B2k 4 A B SR Bk ik i1 1) SR A

3.2.2 HBFHAEMITRETIEH

Kl 3.3 (1) BRfdTOF#EIEF %M, TPCRMIE/dx 53&E 15
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= -3 T ]
:: ) Au+Au 200 GeV
<10 F — 0-10% =
o F --- 30-40% 3
5 [ -- 60-80% 1
3 102 | 02<p<025Gdvie Y |
10 — e, ' ; ‘!:,,.. )
E Tyl
0-80% Au+Au 200 GeV | it I'"
: . T S S . | |"E'::!
0.2 0.5 1 2 S 12 13
Momemtum (GeV/c)
Kl 3.4: (£)TOFMIAS R E S 2K R, H B 2@ T Heonversion

THTPC F s R T EHLE X /R B A R, () ARFOLEEL/ BRI A

fi. J TR TR, WA TR, RAITEEZH 04 R RZ)
B X [fno, (8 3.3F) 143

T RS 00 o, A A T e BRI 2 7 A 45 1 % FloRL T
ino, 494, Hodt T fino, 48 Dalitz 32748 HF A6 BTk (B 3.5(%)),
SET e A A A S BRI GE . HME T (r, K, p)Hino. @I TOF i
S i BT 4 P R T T K (V1 3.5(49)), SLTRARTO B B B AE A2 245
e Dalitz 5875 H T A FL T 1 BT 7 285 T 2 T SR B {3 4
35,

0
0 +— 7
§ & i 10 Dalize S 10 Au+ AU sy, =200 GeV
L) :
QO 8000fs ! (]
(@] ". © 10 W tsample k sample psample
o ﬂBeam pipe conversion
s
6000 3
s 0
i! i
H)
o .; '
4000 »
i 3
: <
H .
2000f Supporting struction
0 001 002 003 004 005 oos 007 008 0 0.5 1

Me. (GeV/c?) m? (GeV/c?)

K 3.5: (/c)idid HL X A3 i i #E Dalitz 3 2 LT HDG LT, () TOF Jit
PR A R 0 T
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USRI o, EREF, H_ERT7EE B &R T Kno. o
A e, SRR LI I UL R R O B A A TS TS TR B E S
W 3.6 b)) kT AEX N Bl & X8 no AR A6, (2 ) Xt s & X (8]
Kino, G, XHEEAShE X (805 RIS 21 1& 3.6 () K HL 7 20 170 A e 4445
PR T AR 3.2

10°F [ KF 9]
ST i i AN
10 }i‘b g% é‘y
af Y, i 5 i 5 9
10%F b [ < : i 4
i %7 [ & i xf > 12
5 0 5. 5 0. % s 0 5 £ Au +AU Sy = 200 GeV
3 >
o’ N o 1}
10°F -° K ©
nmevged 0.8}
2
c 105 -
8 0.68<p<0.72GeVic o6l
o ., ST
o ® MinBias
04r @ Central
10° cross region
. LV R W 0.2 ' ‘ ‘
.10 5 0 5 10 0.5 1 15 2
no, momentum (GeV/c)

K 3.6: ()no A ERER, (h) #7288 0 A

MinBias: | 0.946 + / — 0.023
Central: | 0.921 4+ / —0.025

* 3.2 Wy aiEfhTt

3.3 BREERKGESIERN

BE T SRR TR, eeET R TR, RA TR SR
AHET(EIEEARBRT, pr > 0.2GeV/c,|n| < 1 )il ik ¥ EC 5T 2 %575 5
ANy —o Ny BERETESULES, HpE SRS 72T,
YA QGP /mediumX] AR T 1 AL LLR JLAN )

o EILHHBENLECH P AEMBENLHGHE 5, ZHRNIEREKE =,

o JHRAYE s B, 79Dalitz3E A8 1Y% ¥ 3 48 N2/ T (W Dalitz 3 4%)
(eg, ™ — et +e +7 = et +e +et +e), Wif, REM2FEFZ
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B HRAFAEORIBE. F3 8 —Rh ok ok B FWHE B ormk, WOk B [ W K e
H, BEEEEBHENRER, SN ORISR T Z AR, T B DTk
R e R R X, A — P Sl T i A2 (B R T 75 4 i&
A, R, KRB TAEAR T, pBORION R BT, R TR R AT 7
Breb i E R GEiRZE, AR F TR R 18

NTWHEHAEE R AREKYE =, ¥RATH -FHANRSE 7
17 E XF 72 AEN L, N__4) fii (like-sign). 43 AT 38 B3 X 7= A2 (ki 7, A 5 10 4>
2/ Ny  N__fe s e RN, W8 504, FF H A HOBER DU 2% 203 F 42
W FE CL AR ¥ I Gi vk 4 A AR [45]. N T IR H A1 = B 5TER, mix-event
M ER R RS E 5B, FEMTRBE B/ X 8. FFE
AT i mix-event 7L | By, B-—, H T 3 #mix-eventid H 1 X &k, LA
Jemix-eventH 5t IEFILZ 4] (normalization factor) FIHfiE.

6] 5 77 4 (like-sign) i 45 11 15 55 Almix-event 77 VA& A HLEE &, #lan, [F-S
TERIE 5, RS OB st (W, X DalitzZ 8 H i A5 5 s/l 7 5 1 5 i
KRVUKHAEEF, HEHEEESIHENR, 5N, _E8MHY, HFZEHEITREIK
FERMEIE. TMmix-event J7VARER ™ A R W K Gt BRI HE T =, HEHT
AT KI5 B RARMNESGWE RN, E2ERIEMED 8.

Kl 3.78200GeV -l 4 A I 4EIE 5 0 AT (M. vs pl.), RIS E
FTEM IR EN T (w, ¢, J /) 155 1E 5 B Rl 2 AH 2 A AR

5
Au + Au \s, =200 GeV (MinBias)
4
)
S 3 w Q Jy
&)
)
N—r’
'_
o

3 4 2 5
Mee (GeV/c?)

3.7: 200GeV Au+AufilffiE X 5 5 1I24E 341 (pr vs Mass)
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3.3.1 &I F (photon conversion)

R BIIN, - TR, G855 B otk A2 >k B % # % 1 19 5Bk (photon
conversion), J&)G T I BRI ES PR 3 0y IE 7 X R DR AE fe 24 1
&5 AR LA TR AR A, FRATTIE R P AT VR AT S O T
TUER: oy S AR DL AN B B T T

H oy M 715 SPHENIXSE B0 2H 19 5 VA AR [45). & 22 75 8 B 3 ¥l
T AER TN KA NE, ESIERT, B EEE TR0 R TT
6] ) AR T AR o DRI TT BLSE SC— N oy SRIPFEARHOG T, Hog LT

Py Do

1= = U =P+ X P-
P+ p-|
N A A A 3.2
W=UXV,We=UX2Z ( )
COS Py = W - W,
- o T — o — RPN St >
Hepp,  p NIESHBFRIZIERE, 20577 .

R <

(S > e w/o photon rejection Beam pipe

S Au +Au \ SN = 200 GeV (MC) 8 1 — W photon rejection Supportting structure

@ 0.3 ) v

g o (pv cut vs mass <\E o conversion pairs TPC inner field cage

o
o =
= =) 0.00 0.05 0.10 0.15
> 102
£ AU + AU (S, = 200 GeV
10°
[ 4 , ,
% 10 0.2 0.4

016 0.8 0.6 0.8
@, (rad) M,. (GeV/c?)

Kl 3.8: (Zo)ifid Geantt 43 2| py vs masssr A, (41)200GeV Aut+AuSEH
HarhiEd oy 32N FAOE 7040

X T EAHO G TR I T X oy NFE, W THEE oy KA 2B,
F5R T AR MR I T XA LUAL S5 0 A &, 3.8(/) 7218 id Geant B USTAR
W15 IR FHOL T RIIE SR T X v vs mass A [59], Herp GG IR+
oA, AR E TG AR B RS0, e R E Mm% 2 H
TAETPC H A28 3 7 i o i) 2SR B A Tt o Al 48 T A, 1T e 28 iR AR ) K A1
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BRI BT UL B35 1, 8 MK B & 43 36 B R & BE (beam pipe,
r ~ dem) PP AE RGN E 22 (inner cone supporting structure, 7 ~ 20cm), A
KTPCHZE(TPC inner filed cage, r ~ 46cm) Frr= Bt 1. Kk e X
T ov vs massBIFARERR G TRIZm, BRI BIR %404, R
— A R AZ AR A B L TR B AR R O Tk, X LEH R A B, ANk
ACLE B B E 45 BB 7R R 2~ 95% 1) % ¥t 1 Be % F 1% 7 1651 .
Kl 3.8(4 ) A s rh R0 T 5 AR BRI A R L, AT LMRTE G 2
ERER4S5 AL BTk,

Kl 3.8(F)Hik AT LAE B ek 30 T BT E L T AE0.1GeV/? LAT, Bt
BATHE 7 —Fh G Bz orwk i vk, BREBRFT A R E /DN T0.1GeV/ I HFXf
DA O BB Lo AHIXAE—2R, AMUEBOLF R oT#k 228% 17, 1 HE 0 K H
T DlitzaZE B FIHF XL T

SEEG o R 2 B L TR TR0 T R0 DlitzaZe 48, R HGIE R 2 d 4
It (BL fer® DlitzaZE48) MR K ML, BE iR/ & 1 50, WM &1E B L,
{H 72 A B T 3R 50 o 7 V0 LX) B B AR 2 /D VP (11 3.9), BRIk
MECBA R INETIREE R, IR HERICARG IRETD.

S Gf 1o [e p—— ,
> 1 1 = 5[ ® w/o photon rejection (A) R
Q i Au +Au |5, =200GeV ] () 10°F® o ¢ cut(®) E
(D 10-1 L NN N 3 v . , E
= , 3 MinBias |y|<1.0 7 10 @ remove pair w/ m<0.1 (GeV/c®) (C) ]
O 0°F F®  Au+Au s, =200GeV
-3 L 4 . . .
LTE 1E MinBias |y|<1.0 E
= 10°F Soq . F ]
S f Gy ] 10t f o ,
~ 10° @ w/o photon rejection (A)".".‘-Q L4 N F * +=?
3 E - ' g
Z cfeau® o, 107 | M*—‘;Q# y
© E ® remove pair w/ m<0.1 (GeV/c?) (C) —q F E
o 15} o 15} |
P ., A = OO0 4 ..r LA 0> A
§ 1F St ok s 3 E 1 et :<;'| S
05 F %: 0.980 +/- 0.020 £: 1.016+-0.021 05F %: 1.062 +/- 0.030 £ 093440027
°% 1 2 °%% 1 2

3 4 2 5 3 4 2 5
Mce (GeV/c?) Mce (GeVic?)

K 3.9: (L) BZs¥ BT A FTESR IR A R BB, BLAH{E M LL (2.

3.3.2 BAEH5ZE(Event mixing)

BT REF TR WGt E, FimARER RS
st HIFEM KRB T DHEFRRL T 5k E T 55 DA RR TR
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Xt AT AR RS A &1 5. RS FH S EAFABA UG R MH S
RS H A AT SR Eiko b REEFAALFEEREE S, 2
Hrep B LI E N FE R G S S 2 B, AR E, HT s
7, W75, P NARFEEEE. RARE TR FEREE L TRe, Uk
UESEAFAIAREL

Horpag WA 2 AL R R AL B, ROy TS B A AR AR
PAR AR AESTARIE H (15045 70 #r v AR = FH 2K R0y 2 1K U5 8% [69]. B2
TR TR S, [REEREREROERE R, Bt trhd—»5%
JE T ATV 5 1) AR g3 5 TR R RS (DA B AL 5 FEE R 5 )

RHIC_E RS Ie 45 SRR WIREI ™ A2 1 ORI SRR, BVRZS KL T I 3h & 20 A6
KRR PRI 5 225 FE A~ T R AN [R] 0 32 5 ) 3l 2 TR AN [R] (R 5. 3,10,

4 Periphe
Py phery Central

Px

B 3.10: AN[R] FHC BE TR ST 5 R0 VR A S A R

FAEP R EE LR ETPCR. 7 EEK(0.1 < pr < 2GeV/e, |n| < 1)
B SR (70]. B 3 1138 I LA [RI F AT 1 R SRAOR W T R
FAPH 7 REON0FI24. B EL0.5% & da XI5 5 1 5 100% 1) 5% Wi (i i
/N AIAE R LTI oK1 /200). 38T LEEGR & A5 21 B, LA L By AR I,
U SRANKT I 18P 18] 00 RS BRI & S A 2 R, FAE T I 2R E 7
woUhe EFAFHECERIR2EA RIRGFA MR TRE, XETPCERM
HAP I PR (~ 0.8) T e FRFRE— BB AR L E R A, £
AT R S FHAF R E P 7R S 0 2R EUD, HiAREF R EN L, X
5 RHICSERIAF AR RS 0 BE AR A it — S50, Ol Ji h S A3/
R Bl 2 B R AN AR /e B 28 AE 70 T o 5 F8 AN [F] o0 JEE PR 52 i 28 B
PEF T 7 T N 24,
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. ) . b unLikeS(mix)d ¢
| () mix unLikesS difference | (b) TkeSm) eference

1.02 |
S Jl § ” '
§ —ill——ial
o H“ - 1¢bin/3 ybin '
o om ) AR
1 2 1 ‘
M,. (GeV/c?)

B 3.1 IRGFHAF P AT 2 R B H R & A S o A LUK R S 0 A B2
WAL FEE A 1E A 1 A R

H TR A8 B IE I B R, 2 B o 210 SE 38 B0 ok B T2 W3 48 e 7
] (W37 R /INAR TRD) B S5 AN [FRE 32 5 ) A RN 4 X0 | -5 (R 2 S AN 2 56
FHF (2L R RGBT 8), ISR AR, AT A Rk B A A
W (KR/NBL K7 1) R A4

REFMEN RN B2 EH, WETS, FPmAN, s
[[], 200GeV 4:-%MinBiasfilf 48 445 oh 2R B EEECA: 16 x 10 x 24 x 2

TEEA I R B e F5 B RE R — R E AT T R0 RS, WA
SIERT R B 312 RIRA AR EYE, MKE & A E B B0 5.
e AFRATIE IS0 MONIR & IREL,  HARX BTNy 324 7100654t it.

1.02 | (2) unLikeS(mix) difference | (b) UE:[(IEE?,E:K) deference
2 *MH“ ‘ il H
= 2times/5 times
0.98} 0.5% L 2 limes. 20 times
o 2 ti‘mes /50 tir’pes

1 2 2

o1
Mee (GeV/c9)

B 3.12: BEFHAHRBOSIR & F 525 040 LU A5 A B IR A1 (5
M

FAMER G IR T, P S EE S IR S, Blanca BT, [FRE
ZHEMNRE, URIER & FAEESRFEF R RR S R A2 kA 7% (K
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3.13).

Method 1 events in buffer (10)

cental 00 x 0.0 0 x x 0 0]
[x 0 X x x 0 x x x x|

Method 2 (remove the events which has no candidates)

0000000000l
Periphery nnnnnnnuuu 10:10

Central/periphery:  7:2 (method1) 10:10 (method2)

 3.13: IR A BT LB

3.3.3 RAZBMHIEM (mixed-event normalization)

YE I DA S IR & S T A M T 240k (Moass vs pr) IS4G N, B,
DL A S AT N, Bs. IR A A B, M L A TS 5, T 7
R, M5 AT RAER F R, JRA SRR 2 Bo 40 17 T IR
SEBEIEBUAL O 25 (E R ZER R R T Nt — S0 TS B, (R
SRS BN ISR A 9 TE B KI5

L A I TE AL R B R B e, R FPR(LEN.R. &
TSGR [45):

A fNR N++(M> pT)depT
e fNR B, (M, pr)dMdpr
A fNR N——(MapT)depT
- fNR (M; pT)depT
Bnorm = / Ay By (M, pr)dMdpr (3.3)
0

BE"_““:/ A_B__(M, pr)dMdpr
0

2 Bnorm . Bnorm
++ ——

B, (M
fooo B+_depT + ( 7pT)

B (M, pr) =
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3.14(E) R AR F A Ny SR & F A Bea AR 0 AT, A 7
A FEBR LA 7oL X ] Y e TR ZE B AE. & 3. 14 (7T ) i W Jo X T Ak B RS 3
1o Aiie w] AR BUAE H IR) SRAE X3, AR B B 00 o0 A A & Gihiikde, DR AT
HFE M DO IR X, 2 RGERZ T, FATEFRA R XA e
[X 45k

Au +Au s, =200 GeV (MinBias)

10
—
O
~~
>
5
e o
[0} =
O b
o 0m
3
=
-5
% 1 2 3 24 -10
Mee (GeV/c?)
2 | Mee: 0-4 (GeVIc?)| Mee: 0-1 (Gevie?)| M, 1-2 (Gevic?)
S 102 1)
o
o

L]
B -
10

-10 0

20 0 10 10 0 10
(N++'B::)/ 0(N++'B::)

B 3.14: (B)MARI AT 5 R & S [R5 20 A1 22 18] (R 8 B 20 A1 Bk LURE S (R o 74 5%
%, (F) AR XI5 A6

% 3380 T AR OB T IE AL DS B T REBCH B RO R0 4%
gz,

P 3.15(72) o T MRS I, A0, AR BREN ., DA KGR & S0 19
99 T SRR R B4, [ 3.15(H acc) HEAR T R REAR R S0P R
R, T BUA S AP B B 1 Teross pair SFHYTTHR, 76 TEMALIX
S5 50 5 43 A R AR I, 26 A T 6 T 35 T A 3K 11 T B RO SR 7 5% (4],
1 RGER ATV £
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R 3.3 A B AR X F] 500 A (1 S it B0 BRI B St iR 22

Centrality Like-sign pairs in N.R. | Statistical uncertainty
MinBias(0-80%) 3.70 x 107 1.6 x 107
Central(0-10%) 8.05 x 107 1.1x 107

10-40% 2.10 x 107 2.2 x 107
40-80% 2.67 x 10° 6.1 x 1074

3.3.4 [€15 %% (Like-sign)

A5 A & Rk 5, RN EEHAE1E S, DI Bt
o BRSNS T RS A5 55 A B A AR RAUE, RS 0 A 5 2
2 XA F R L5 A4 BE R R IR IR = 5 0 AT 5. 181 31648
AW R E B i 7O A SR IR AR, T R AE RS R RS T A
[, I HRMETPCHIRMB A, WTPCHA X Z A2 (XK. KUkt iE
TR T IR, B 3. 16 3t 2R 2 F X b T SR DR . (At
H TR0 5% 5 T IR WA ) Ji R 2 3 B A A GOk 3 AR O AN TR AT i
FRAEAE 5 BE X IS AN (] F Ay ) S RS A [

W TR EFA R AR A G, PRI ] -0 703X MR I 25 3 A [R5
M5 RS AR EARRER, K342 ERSERK%, KPR
HEFS 70 RO F M2 1R 75 MR 5 20 A AN [R5 A i 2 1 DY - (G I VR 5 FHH 15
2)), H A AT 72RA R R 2R E RS E 5t USR5k,
ZEREEAMIF (K 3.15(d)), AR BATRA 7 LTI 7

B+—<M7PT)
Ni‘;ﬁr(M,pT) = 2\/N++(M,PT) : N——(MapT) )
2. \/B++(M;PT) ) B——(MapT)
B+*<M7pT)

N (M, pr) = a[Nyt (M, pr) + N-_(M, pr)] - b [Bit(M,pr) + B__(M, pr)]

52/ Newo (M, pr) - N__(M, pr)dMdpr
Sy INe (M, pr) + N——(M, pr)]dMdpr
- fooo 2- \/B++(M7 pr) - B__(M,pr)dMdpr
B Jo By (M, pr) + B__(M, pr)|dMdpr

a

b

(3.4)
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1.05F¢ LikeS(same)

" @ Tiesmig ) ++ {» .
1 ;.m-......en,.“‘t«pﬂ,#.. + O EO— ]
0.95} ‘ ‘ A ‘
105 ) py LikeS(same) T —— ]
. (®) LikeS(mix) ) + -
R ¢¢L+ ............................
%) r
c 100k Au +Au s, =200 GeV (MinBias) O o5k
S S ool : : : : :
8 —— unLikeSign x H%[s LikeS (same) +
1wk — unlikeSign (mix) O Thes g ) + +++ 4+
d
— LikeSign 1 ‘MMM# """""" B -]
10*F —— LikeSign (mix) o
0.95} ‘ ‘
LikeS
10° 1.05F uEikleg (r:iT:)X) O geometric mean @ sum ++ and -]
[ 1.&L o8- -0 B T
s STAR Acceptance : Rt <
E . 0.0-5.0 (GeVrc) 0.955 Au +Au \s, =200 GeV (MinBias)
0 1 2 3 L4 0 1 2 3 3 7 ‘
M, (GeV/ic?) M, (GeV/c?)

3.15: (FE)MARI (] A By 55 0 A, [R5 o0 A, DA S IR A B9 & S A F
T F S S5 o0 A () a-c il A S SR G HAE P F S oA b, T8 R
B SRIES o A R A RN 10 A

Kl 3. 17RP s R & A E R E S A R s A f b, IR E X
SR AR AR TR BRI TR0 25 () e S R 3k e . 1] 3.16 1] LA B A Ak . 5
PFshEA e, KL IEIX PR FRATR A 17242 1E (Mass vs pr).

[FJRE B TR 28 (1) R 4 S BE, FRATTISER B 72 5 0 A A B AR AE —E 1)
FO, AT L A R AU A R I A AN R < 1% (] 3.18), M H A
TAERFEAZ IR REH .

XTR T oA, IREEFEE SRS e E R, G A
T AR08 KT 1 38 AR i ) & 5%, BL A T A A FH AR TOF 5 TPCAR A L v
HTTOF 155 KT s % K. XN FAE G 65 o0 m S 750
AN, AHRAETR G FH A R A B S X

AN T FETPCARIE KT (track merge)id BT 52 M, FRATT 8 ik 2807 1 IR B 1
JTVERE IR EE T 1 AT S A 77 IR s ie ] 3.19( ) s fE R T RIEI &2k
By, DRSFAN TR RATAERL T O I R T B An < 0.05, Adp < 0.001 FR HL 55X
#IH R, FFRAEIREG FE IR EE R, R R R IR /N (]
3.20)o H HAESLBRIITPCH R 1 7 HE A K L~ Tnom e 20 R 18 FEFRAT T Al
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Au +Au sy, =200 GeV (Magnetic Field@0.5 T)

=) (a) negative tracks (b) positive tracks (+
9 RS - RS M
s 4k

—
p, (GeV/c)

K 3.16: 37y TP CIAS AN 7] FL AT R 7 FLRL T 0 Sipr IR AR

=
o
a1

—
X
g . unLikeS (mix)
@ [ o0 LikeS (mix) .
X 1 B S i ™ *——-Q———#‘
= |
’>'<\ @
£ L
~=0.95
7%
e p
= T Au +Au |5, = 200 GeV (MinBias)
c |
0.95 :

M;(Gevmﬁ
Kl 3.17: i@ R & S EAS 2 [R5 A R RS IR R AT

THE/N, PRI ERAT IR B 28 1 45 S v 2208 1 31X i E TP CRE - 70 2 36 1D 52 1o

HH T TOF [8] 73 #¥ae IR H], fETOF S TPCHEA FIH L, $T2][E—TOFAL
BIE S 20 7. It 20t 75 A5 5 40 A 2 KR 8 AN [/ 2. 7
RAFA P IRATTEE N L L4507 N [F —TOFM B K FX, ZREINRE
HHEHERFEARZES, ERA R IRAT L T A B (AR —ALE) 1
HL 5. WL 3.2107 7, HXT &5 RAE R e 1) X3, I HL7E ] #2158 [ 2
H5TPCHE X 152 AR L

3.3.5 XEK&E=
TR, A5 7 R AEas e R TS S v, IR A F RS
A il 34k 5 SRR A1 . BRIHGE i B A B S [R5 A AR & 5
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3 2 - T
sign(n)xp,(GeV/c?) sign(n)xp,(GeV/c?)

3.18: (/5 )STARGEMEES vs pr IBEICEE, (47) 4B 4015,

[ two particle correlation | | two particle correlation {mixEvent) |

K 3.19: i 2005 SR IRAT B AL 5450328 73 A W i

575 3 A AT LA FE RIS S MR o

Kl 3225 R THWHEEBIEENFESERSREHFM4MN RS TR AL
. TEARR & XA LLE Bk B Feross pairfI BTk, #lunr® — et +e- +v —
et +e +et +e” T, MEMmIME XS, EIE IR BTG AP IR AAELL,
AR R SIS, AR H T B IE R

9 ML FRA 138 Ik 40 S0 B SR T T A% L S T W I R R B Wi
322017, fERT1GeV/e X3, XEARIEATIE, HIANH KRB T3R8
Bl 5, AT 95 % 1 B AG X AE N H RFtiR 2.

Gy AT R AT AT T AN R 0 B DA K% Bl B X)X R AR R OB S
1) A 4 B 3.23FT 7x N A 6] A o FE DL % Bl /8 X (8] 5 5% (foreground ) # 15
5t (background ) i tL#8.  B 3.24(BE )N H 5 5 5 5 B U B B B, w] LA
R HHE MmN, X2 T S8l & Xk AR G S it
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[N
o

Au + Au\s,, = 200GeV

=
<
[e]

. MinBias |y|<1.0
>
O 107
% \,, 8
ﬁ\% 10° 002 8
s e
T 10 ®e o 8
~ +_’_ .'
% 10° .’-"""‘-9-’ °
e w/ the track resolution cut(, @) '?‘_,_
10° —
o wi/o the track resolution cut(, ¢) +
107 f=a ! ! ! ! ! ! ! ! ! ! ! +

Wwwﬂmv;tiu;-#----#—----%-

0.9932039 +/- 0.0204403
w/o reso cut

B O kN
T T

_0 0.‘5 i 115 é 2.‘5 é 335 4 4.‘5 é 535 6
M,.(GeV/c?)

K 3.20: TPCORL 12105 43 HEA SIS XN H -3 i) 52 e Ak

)N, PRI IE SORE 7 F0 22 R N SR L 1 3. 24 (2088 A BR AR 1S eI 20 A
FEAF LR, [FIRE I A A0 15 2R R (1 SRR 5t

3.3.6 {ES51EH

F BB RIS STk, AT L& (M, < 0.75GeV/c?) X [H], 41k H[F
SEMBERE . FE(M,. > 0.75GeV/c?) X 8] % [ 21 5E gt 2 A IR,
BANER @SR EG F L EAB RN RS 510, HHEERBHEEE
B SRR TS SRR, i 4005 H s vh 5]  00 A A RS 20 AT 0 BR 6 B 1 SR TS
50, Wl 3.5H7m.

N+*<MapT) - Nioirr(MapT) if M < Mth
S“!‘—(Ma pT) = b .
Ny (M, pr) — BE™(M, pr)  [1+ (M, pr)] if M > My,
(3.5)

Horhr (M, pr) B0 938 480 & [8]5 23 A1 AR & FAF 75 40 A1 45 3 1) R 5t
Tk, My, = 0.75GeV /2.
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unLikeS(mix) deference

102 | (@) mix unLike$ difference | (b) TkeS(mi)
1 S —— W*M P WMM}M
o w+ﬂ.' i
+ o +/- 1 tof Cellld
0.5% w/o tof Cellld match
0.98f ' | . /-1 tof Cellid and Moduleld
/o tof Cellld match

N

1 1

M,. (GeV/c?)

K] 3.21: TOFECKT S VEXTR & S A4F 575 40 A DL [F) 5 o A U B AE TR DR - ) 52
Mt .

WS R A, AT AR B S5 SRR TE T . W
3.25 PR AR TR T SRR B SR B, RN AR A B R A R
iR BRI AE R LL [71], E200GeV 4:-4xMinBias filf4# i K25 41/200(M,. =
0.5GeV/c?), HrbhliE KL 91 /250( M. = 0.5GeV/c?).

3.4 IRMJ[HEMBWEZIE

IR AT B IR 4615 5 75 2 T PRI &8 i) ReR A2 1 DL R AB 1R REfS 21
FRME T o AR T AR R DL XU HL T AR A%

3.4.1 HBHHFHFEMNHEZE
SEIG v E T R R 0T LA N DL LA BB 40

€e = ETPC X ETOF X EeID (3.6)

H A erpc ATPCHIARMIZL K, epor ATOF HTPCHEIXS K, cap N H
TERMBR. TPC HIERN R @ T STARFRUE I 1S FE (embedding) 5 £,
ERHLE AR A, B ARl F Il I STARSR 2% Y Geant BLFURE P (L FE [59], A
7 75 B A0, LT 7R BRI 88 AR 5o ARE G IX SRS 5 5 S H A5 3
5 TIRE, RERMATERE S STAR bRk ) B &L 7 3Tk T 12325 1)
HiE, REAHERMETEEESRMETHTIE, F2TPCEEH T 1K
Ko (EVRAISFEA R TN B ST s2mm, M A VE & 15 20 (0 4R 5 i
HSHAE, SIRA R TR,
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o ‘ T
pas
‘= 105 Au+Au \s, =200 GeV (MinBi ]
e ® NN
| & ]
U)’ o LikeS (same) ]
_g‘.) | unLikeS (mix) |
b .
[ e 20 o ol N _H
S |
(O]
Y4
| [ — Fittin T
¢}
[ — - 95% confidence level
0.95} normalization region B
0 2 4 2
M. (GeV/c?)

B 3.22: IRA AR B A TREIROTY B S LB I TE SR RO M S 5 55
AT R I,

TOF 5 TPCHIBC A R &l id SEI0 B A 15 3, BRIl LR /i e
R T H AR BT ERAR R T EEAR, JRAITE Gl SR K
A, A @A TPCREMAE /de %], H BAERBIE(TPC REidE/dx AN
REAR 12 PR 7R 2 X U B TOF A TP C I BE A R AR AR ALK T R i 22 5
SR AL L F R A B e, w2 [R]85 22 e (B SR B A P AR (R 52 ) A1) F
TR ot ok, I AR 5k R Sk AR AR B O 1 (e o 1
HAMR R, ERRRE), I ORIESS 2201 /T

TPCHY = 2 2 % LA A TOF I e % 25 28 # o2 M 40 BL 134k (pr, 1, @) 15 Bt
HANE. 3.26 (F2) s BEATPCR) E Z# RCR A TOF [ B R (PR EE T 18] LA S 7
SEA T IEIE, (In] < 1,27). B 3.26(Z F)NAFEFLE Nerpe X eror
be#L

HL T 1 S0 A R eap B 23070 . TOFIH E (8) 1B F KRR LU TPCRE
HdE [ dokH 2R 5 R

TPCHEM S A AR A28 5 A2E b AR 5 A2 45 A hit 1 24 H (number of
ndEdx fit points -ndEdxfits) 2k £ 02802 DL L Be 03 A% B i Ay 3% 45 2% A ) 380 2R
ndEdxfits 5% A AR 2l T Ermi ok, RS TR B TF5r MR R
DUEEARAF, A& HT RIUFF LR, G0 (RIAH R no, ) A8 B 1% £ 4 1 3%
AR 7 2HFE (R R R AR AT O, Al v B o0 A U 15 B e O
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n e n 10—
+— + _ ]
S Au +Au |5, = 200 GeV (MinBlas) S AU +Au |sy, =200 GeV ]
8 10° —— e'e pairs (p,:0.0-0.5(GeVrc)) | 8 10°} —— e'e pairs (MinBias) §
—_ e'e pairs (p_:0.5-1.0(GeV/c)) _ 1
T ‘e’ pairs (10-40%) |
e pairs (pT:l.O—l.S(GeV/c)) i
e’ pairs (0-10% ]
10* e’ pairs (p :1.5-2.0(GeV/c) & pairs ( 0 ]
e pairs (p,:2.0-3.0(GeV/c)) e’ pairs (40-80%)
3 e pairs (pT:?;.O-S.O(GeV/c))
10° |
102k
10F

0 1 2 3 4 0 1 2 3 4

M. (GeV/c?) M. (GeV/c?)

K 3.23: AH A S DL R A IR & F 0 5 S A BB, (22) s R ik
P, (Cf) rhol BE AR

R EMTERE, B AT Hino, RS RORCR. I () BI 9 25 F e 1 4 531
IR, B R) A R

3.4.2 WETFHRMBRLIFBE
75 3 B IR AR 5, SR T I 2 T 2R B R ) E IR
o TIRIISEF RPN, MBI T RIIak 1.

o TR AR W A VEA T 8), A A S Rl 1 52 AR I R D
MBI PYTHIARE RIS B K open charm” 25 B8 % 7o Ry 1 I £ A8 F1” Drell
Yan” i #2 [80].

FERXR H B LR AR T, AATTIEASBE DXl H RS 50 338 XU 1 A
J5 (LA ST AN 43T 50 PP AR XU e I HL T AR A BT R0
WK 50 A IRV T A By WANGE 1 it DRI T 5 F 0 RIS AT AL P PR
EIR2FP T R AL TEANF I SR A, b RO T R B AL i AR T
I Re, 98T AR FR % R R S AR I RE R ABL T p-+p Al T AR A
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unLikeS(mix)/LikeS(mix) LikeS(same)/unLikeS(mix) unLikeS(mix)/LikeS(mix) LikeS(same)/unLikeS(mix)
1.05fF 1.05] 105 1.0 +1l
i R Fppsocninnnoo00otaty .t msmnoset 4 —| | —| |
1S "o 1 °¢i?% :%_ 095 p,: 0.0-0.5 (GeVic) W’# 0.95 p,: 0.0-0.5 (GeV/c) —a
0.95 g MinBias 0.95F MinBias 1.08] 1.08| 4
1 — {Pemmossoncscecoooo 4 .
1.05f 1.05f ,]', .]l, 095 p: 0.5-1.0 (GeVic) A4 0.95 p.:0.5-1.0 )
g is =1 1 %%‘}—{)#:%_ g 105A JOSA 00 1 ‘i’ L |
§ 095 0-10% 0.95F 0-10% !» g oo p.: 1.0-15 (GeVic) hd 0.95 p_: 1.0-15 (GeVic)
1.05F 105k, —‘%' 054 vosfy
& at faar P000090000000-0-000 L0000 | 1| W@e"oeoi?' —
1 E B J?+ }* 095 p: 1.5-2.0 (GeVic) 0.95 P, 15-2.0 (GeV/c
0.95§ 10-40% 0.95F 10-40% A 108 1
— 1 %%@ew%owty t+» g
1.05 4+ + 105k + p.: 2.0-3.0 (GeVic) 0.95] p.: 2.0-3.0 (GeVic) ._!>
1 Moeeow@r¢4¢ — 1 Wﬁoﬁo‘?%ﬁé‘}f - o8 -
oosf  40-80% 095 40-80% = %&oo@—o%°4»¢#~+#+—%—
P 3.0-5.0 (GeVic) 0.95 P 3 D-§D (GeVic)
05 1 15 2 25 3 35 4 45 05 1 15 2 25 3 35 4 45 — = - —_— —

05 2 5 3 35 45 25 3 35 4
Mee (GeV/c?) Mee (GeV/c?) Mee (GeV/c?) Mee (GeV/c?)

/9 3.24: (75 5016 el R T B (8 ) LA B AR I S 5 9 2 e b 5 0
B (21 €0 0 o B e AT R

B (pr, 1, )T LT R A5 B, ST Ry 5 H e o v T e
XU EEL T R s R R] B T ) R, B 3.2 AR SR X (12 AT ik
THELISTARER M 78 B2 UK N (STAR acceptance pS > 0.2 GeV/c, |n°| < 1) H
TR E AR, T LAE BILEARSh DX TA) 5 7 [X 0l K 20543% 18 v 3 5 X 0
N 1%, FHFIEARGERZES. BT R T IREARRZ B G E RG], &
SR ] A R G TR AR T S TR R

K 3.287 AN RIS E X (8] LR R, AT LA B s sl i O R S A
AR (B T I RCRAE R B AAAR), FERBNE LR & XA R 25 3
R (LK R S WA B ), TR 3200 Ao B4 5 1 — 48 ) i 0 2k
RE A KR R

AR 3L S IG  BIT I B FRDRL 3 B AN A o B T 1R A A T STARFR I 25 1Y
BB NI (STAR acceptance pS > 0.2 GeV/e, [n°] < 1), N 7 MEALHE
R AT, AT B BT e 7R EE I R SR AB . T

ace _ AN/dMecdy(pr(e) > 0.2GeV/c, [n(e)| <1)

pair AN /dM,.dy
FEr O (R0 BT A O PR FE X |y | < 1) BISF34E. B 3.30 07~ il
o FiR2 MR RAS BRI S SO B IE R . AT AR BB B A, Ry
) A AE P A o B X TR) 22 0 USRS, i DX = B oT ok B T B RS e RT3 AR
IR FE2Ph 7V TP XS i R DO B B AN TE], ARG il R, BT
XFHDGT RORE TR AL, 1587 AR 2 rh il i PY THIA R A4S

(3.7)
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[N
o

0

I L
04 06 08 1 12

<)
E Au + Au V?W =200 GeV go0sf +
O 1 e X ?
C PP02iT<Lly <t F t 9
~ 10 T ®
- 0.004~ ¢ ﬁ '
[5) * ¢
% 10?2 s
=
pd
©

E _e- signal
10° - —©-€e'e’ same event
[ — Background

L

T T
* Au+Au (MinBias) o p+p
o Au + Au (Central)
o 0 Q ? ?
8 S ° i
6 ©9°° gw

% x ¥ X o X o
2 | Yo% %@? x x x X To 0
WP E Yoty sotar o F 0 9 0
\ \ \
T 2

3 Y
M, (GeV/c?)

102 P

3.25: Au+ Au/sny = 200GeV il =S 5 = L E.

PIEIR S S AR NIRRT, K T HIIG R ceis R R RBE . PR
TR TR A FREH T AT TRRE S R X A AR T AR A TR
Ve, BATRIR IR 0L AR, IR AN RGRE, FalAETHHE
A B 45 2 (17 slope parameter (T zp)” I 52 2 R S8R 22 1) 2 BRI

3.5 BTFRERETHEN (Hadronic cocktails)

S5 R 281) PR AR 28 0 FL - R A Al 4 A 5 AN A R R R AR U
Ao FEAT 5T 040 5 75 A K 1 58 - U2 1 32 AR )t H DT k. IX LE DTk
18 5 % N7 Hadronic cocktails”, 18 % 7] 38 1 AN [R] 7Y 38 A% 18 I = 15 2 HAH B i) o7
Fiko

X g F B AE N PR TG A8, IR R 7 H
BRI BEIR AT form factor”. TERATFIRLSFEHEE 770, 0, v, w,
o, J/9, ce, bbbh " Drell Yan” 348 LL KA B () Dalitz A2 i #2. I HiTie T H
T TR TTER, AT 5P . L, R FHI6 1 A0
PREE S A &P AE e AH R R Hh O PROBE 740 LA A ) B A DR 4 S 560 £ 1) 485
M Ko

200GeV 44 filf 1 = Se 46 25 ok B TSTARBART AWl & [72, 73] 3%
T AL B~ B A r® SRS N e Ath 11 22 Rk ¥ A PHEN X &
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> [ I ]
8 ! Au +Au s, =200 GeV (MinBias) Au +Au s, =200 GeV (MinBias)
Q0 I,
9 NGO AT *g%%m&m
t e ] ...
0 .
L 4
0.45¢ T o ndEdxFits(TPC)
o TPCtracking * TOF matching x  ndEdxFits x 1/B(TOF)
02[ o TPCtrackingx TOF matching T o ndEdxFits x /B(TOF) x n_(TPC) ]
m 1.5F
> T ST SRS TS SRS TSS90 9006000000000 0000060060000000000000)
O 1 cmmmmmmmm———————esssssmsmesp = %2 222 £03 45330257 209 293 20249229
= ST ST S| #9000 %0000 P00000000000000200000000
0
© 05f  010% _ 10-40% , 40-80% | , 0-10% , 10-40% , 40-80%
© MinBias MinBias MinBias MinBias MinBias MinBias
0 . . .
2 4 1 2 3 4
Transverse momentum (GeV/c) momentum (GeV/c)

Fl 3.26: (72)TPCHIHRIIAE, TOFRH M Ll o BE B, ()
T2 SR 6 R L T L o A

Bin(pr > 2GeV/c) [76],LL X STARME K¢ [77]. X Eesie 45 R 456 HARKSTAR
BUE PHENIXI & (K*, K2, A) —i24id core-corona based Tsallis Blast-Wave
(TBW)B BRI [74], H Hcoredth i 44 fill 4 ok 7 B9 24K 7= 42, coronaffh
I p-+phill A P A O I

K 3.3 NG BT SEER SRR B 45 . AT LLE BITBWRE AL RE6E 9 Sin 25
FEIRBELF S W T 50T 52 A RRADL R ST AT S5 & KL 1~ 4 (low pr 1,
7, w), B TBWHE A G O A SRR 15 2 S B AT, B PR, ot
PRI I TBWHEN 15 2 35 TR A& CA 1 s B e ie & 45 AR 5. o
(1) 77 ) 2 3% EXPHENTX. By H (B w7 82 I8 # A STAR H15 jw Wl &
SR 2 J/ ULy BRI PHENIX 2 HEE R [45).

7 [8 B &R0 ) 2 e e, I I A R A B R B b R (y] <
1.0) IXIR0-80% Hhta £ (Y e A5 fnar F 00 5 4 331 >R 3 AN 8] PR BE X 3k |y | <
0.1 [72JLA Kly| < 0.5 (73], DA FRATIE I Hijing #5811 5745 21 {1 P 43 A7 it
fTEIE. PHENIX$RHEFECE 2ok 5 10 — 92% 0 R, Kb 3R 8 Hu i
HO — 80% M0 — 92% Lo m il B AT 12 1E.

HIRS R HZE (B, b5 iR 1) BLA Drell Yan” i 2 X2 £~
2 I PYTHIA [80)45 A i 5. p+phill 48 28 )= 3 1 - il 48 () 4% 7 A% 7k
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03 pT:O.O - O.5(GeV/6 pT:O.5 - 1.0(GeV/c] p:1.0- 1.5(GeV/c
cocktail
0.2} @ virtual photon

—~ O. gij@ﬂﬂ"o‘_h’fm’gﬁwn’rkﬁ-'@*mﬁi@wﬁ,}a-@'i.ﬁ

D]

QL S0 1) @

> 12 Cf iihg: 1.031 cogcktail/vp: 1.01 ‘cockt il/ivp: 1.01

o o C WitV LP0T g g SOEREIVD: O BIPRIIIY Site v okt et

c gree P RIS A AN 5 RO A 5. SN o

QD os

2 03 1.5 - 2.0(GeV/d :2.0 - 3.0(GeV/d]| :3.0 - 5.0(GeV/

E pf.-.(ec pT..-.(ec pT..-.(ec
0.2

[m®: smwasszear: s 20-- 0 —e—]

0. ¥ inEeseats v » 0-8-—— L S 238205 1 8- O — O]
e ‘

®) 4 (®)
12 g COCKIAIND: 1.00 Cgekiailvp: 1O1F® g cocktaillvp: 0.98
............................................................ L el AN LY . AN o SO S
0.8
2 4 2 4 2 2 4
Mee (GeV/c?)

Kl 3.27: JEIEASE T v v AT 2 B HE 0 B A R PR AR

0 (Nooy) IERALTE R, BATHRIPYTHIABRRRA NG6.419, FFIH 7 H 4 éj\/ﬁ&
LA 25 RS STARIN & 19D — 4 18 & i (MSEL=1, PARP(91) ((k.)) =

GeV/c and PARP(67) (parton shower level) = 1.0). L H 2 E@C%‘ﬁﬁ“@cﬁ
T [79):

do®/dy = 170 4 45(stat.) 25 (sys.)ub

FEFERATEEPYTHIATHE 7k EH Th% 5 9 va ik PA A" Drell Yan” §53 #ik ,
H s N FHH R . 3 407 7.

Tt p v F I DTHRAE N T R 2 R AR A, R AR FRATT I 5 - 2 AR A AR
GAEE, RAMEIE AT B pht A6 i pff) 5Tk 2 8 I STARMI & 1
JE il ) p /e B AS B [81), IR LLAEABE O AR . pBIAAE T &
DT DR T R A
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0.15} 0.0 <M <02} 0.2<M <05} 0.5 <M <0.7 | 0.7 <M <10} 1.0<M<1.2

e

, |
0.05* 4

0.15) 12<Me<1A4] 14 <M <17 1.7 <M<1.9] 1.9 <M <221 22 <M <24

> [~ | —

O 0.05

c

g 0.15] 24 <M <26 ] 26 <M <291 29<M<31] 3.1<M<34] 3.4<M<3.6
E b

L] 0.05

0.15| 36<M<38] 38 <M <41} 41<M<43] 43<M<46]46 <M <48

0.05

0.15) 48<M<5.0] 5.0 <M <53 | 5.3<M (<55] 55 <M <5.8] 5.8 <M <6.0

0.05

0123401234012340123401234#4

ps® (GeVic)

] 3.28: AN A fii 8 [X[i] FE 0ok B S 0 R R AR 1

dN meeMpFee
dmeedpr (V2 —m2,)? 4 M2(Toy 4 Tl <17
MeeGPT ( p mee) + p( T Lee 2)
2 2
I..=T MP (m7r7r — 4m7r)3/2

Mar M2 — dm2
M, (M§e - 4m§)1/2
Mee Mp2 —4m?
PS = e - mg;HD%
VmZ, + vt

HAMNTT6MeV, M AnHIE, ToA149MeV, TyNp — e+ eff143 3¢
b, PSNB/RZESM WA, T k1= R FERE~ 160MeV.

K 3AFH T AR RE R 9T AR ORI, BL RO SR 7 R 3 AR
oy e FATIEE TBWELAY [74) L K Z 304K (A5 R F5 IR Al AT A 2 & 23 A1,
VE NSRRI AN s FF 8 I AH B2 23 32 RN =500 45 21 0 XL 7= gk
AT IEREAL.

T RHICTS () HIL 5 B2 DA R 25 PRl 25 (1) W A7, SIZIG AR M vE A 1R 2R AT 1R
MZE D HEZR BB IE. BRI IRAT TR UL 5 - S A AU A v B B e 2R 25 73 7 22
IR

(3.9)
Fee = FO
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> —

8 0.15 Au +Au s, =200 GeV
Q

o L

E MinBias

W o1

0.05f
? Central

o w/o e w photon e rejection

0 1 2 3 4

M, (GeV/c?)

K 3.29: MinBiasPA f A Cohlf 4 A B -5 2B i3 R50R

=

3

E 05 . C.ocktail

g)_ B e virtual photon decay ‘ ‘

<1y MHl | Jrl HiSS
U TR |
ooyt ‘ LI e

0

0 1 2 3 4

M, (GeV/c?)

3.30: AN[RI 5 V2 BRG] BRI 25 0 XA 5 FE SO T U

S L PRI 2% (Y Geant A5 UL 45 B KL T ) B 0 HE 1 0 Al X 45 0E B
B (py OV S R PR T 2 1 PR 4% H A5 B AR T 1 3h 0 Al e B0
3.9:

Ax(B—R)™, R< -«
P(pie, piC) oc {75 —a<R<p (3.9)
Cx(D+R)™, R>p
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2
107, . PHENIX m; scaling . on
10 =, +K* +K
%\ — Tsallis
Ny K brenix K prenix
100 ~9
S 0:05 3

$nPHEN\X *0.05
> JyY x0.1

PHENIX

0l s

T

dZN/ZT[ppo dy (c¥GeV?)

- Au +Au |s, =200 GeV (MinBias) ™
0 2 4

6 Y
P, (GeV/c)

Kl 3.31: Au + Au /syny = 200 GeV HANEDRL 7 I B) &40 A, P A IS Tsallis
Blast-Wave 7304 4G, LA emer 340 BI4EL5 ([45]).

= (W)m xe (3.10)

HF n=129 a=175 m=292, 3 =184 HTSTARIRIZEE it
AR SRt E], (HA2 T REE Kty = —0.001,

X 3.10% WMoy, /prfENE S, RRIARNE P, IR H
A

Opr\o by o P pr
(p_T)2 - (a X pT)2 + (ﬁ)Q, B - E \/m (311)
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R 3.4 50T IEALLG BT B 2 Bl 1 7 DA B g3 SEEE RS L) A S R
#o

source B.R. dN/dy
0 s yee 1174 x102 (9.57 + 0.95) x10
n — yee 7 x1073 (1.08 & 0.32) x10
n — vee 9 x10~4 2.05 £ 0.20
p— ee 4.72 x1075 9.88 + 3.00
w — ee 7.28 x107°
w — mlee 7.7 x1071 8.6 + 2.8
o — ee 2.95 x1074
¢ — nee 1.15 x10~* 2.05 £ 0.60
T/ — ee 5.94 x 102 (1.79 + 0.26) x1073
cc—ee | (1.03 4 0.09) x107* 2.43 x1073 (pp)
bb — ee | (1.08 & 0.04) x107! 1.28 x10~* (pp)
DY — ee | (3.363 £ 0.004) x1072 | 1.45 x10°° (pp)

MNTHRTL ~ 1. BB gitEREJ/oE SRR LTS5, @
AT/ 18 EIa = 0.0060 ¢/GeV LLEb = 0.0083.

3.6 RGERED
gt b B B R GUIR ZERIT AN T -
L AR B 0 1 TR IR N
RA I IR R T R A E

\)

- BRORIRIRT S,

w

- [R5 A BB IR DR B AN 5 12k

W

NS REE SN

ot

- RIS DL R AR AN 2 1k

D
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* 3.5: A A0 FE R A SR IE UL IR AR 8 ME R SR Y. MinBias 4 3t
B 3.7 x 10T IEA 70, A O REE 7 ~ 8.0 x 107 IE 47 HL 75Xt

# Like-sign | Choice of N.R. | Nor. Method | LS/US pair diff | Total
MinBias | 5.1 x 1074 6.5 x 107° 1.0 x 107* 2.5x107° 0.06%
Central | 3.2 x107* 1.6 x 1074 5.7 x 107° 1.6 x 10° 0.04%
10-40% | 7.9 x 107* 6.5 x 107° 8.1x107° 3.3x107° 0.08%
40-80% | 6.9 x 10~* 6.8 x 107° 9.6 x 107° 1.0 x 107* 0.08%

BT O RGOR ELERTTH S8, BP 32 BRI EL AN [ 4 #0'
T 798 A AN Z2 e ' 115 B 0 25 S T K

T 75 5 B R R R St i 2 1T DUAR R 1 S I Fh 2R AN 1R 4 2ok X () (5K
3.5)

TEARAE T & (M, < 0.75GeV/) X HEIM 2SR, HEENRSR
w2k A T F5 3105 75 00 2 WS R 7 AT E M. %R E1E R
XA BB SR A, FRATT LA R 3% 7 T e B2 S BB IE IR 7 g2, DA
S AR A S ER . It BAZ B IE R 16 R M sh & 12 4E5CH
P, FRATTE LA 7 d ik — 2 R0 4 & IF 1 5

TEAAR R 8 (M, > 0.75GeV /)X 8] 2 (1) 1R & F4F 551 = DU
HHRBIMEREE . B RGRERFEEEGH T, BEFMHF5ERN
IERLSE AT e, LR S I e s

TR IE AL S B0 @ A [ S AR & FHAE I RS A e 1), #H ]
HA R [ES AR AR IE AL IR I G iR 22 A 5 2 IE AL S50 R 2R IR, )
ANERATIREL T ASF A IE AL X 38(1.2-2.2GeV /)T IE AL S EU0 AR L, 356
HANRFIREN —H 5. AR IEMMA T EB SRR G0RZE, (lid 5%
L RS A A AR S FHE AR B IEL S . BRI S A E 57559
A IS R 02 2R G 25 R IR 2 — (RIVR A S A [R5 20 A 1 LT P38 5 %
SAMMZERMN). & 355H T IEMMSE R G RERIHKIR:

BAMS BB THEE S TiE . X 75 A 7 2 f
KGR, WIFE R AW T il A & X e nm 1 ook, #lan, A Z=AR~4
FIp + THARE AT, & N TR IR T Gl s s, AT ki
i B B Al AR B 2R T (r, K p) FIT5 S sk, AR 5 S TOF i & 45 ik
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PEm A oR 1, U B L G s B B AT o xS, A Ay A R - g X
PR 58 -5 T HE A B2 5 00 R T 20 i — RE N BR 57045 B A N B sk [
3.32(c) 7 :

o
&

% 1 —e— eesignal 'E MinBi —_—— Qorm?llzallon
inBi = — — Acceptance
O MinBias s+ eh contamination T o4 InBias Ao section
10 —=— hh contamination ’5 Hadron contamination
\O/ w3 - O — — LikeSuncertainty
mlO . —e— Total contamination < o3 Total Sum
o LY $ 3 D
= 10°F Teeel® /\
Sl e ]
10 _,_ 0.2
Z ey A
T 10° ++++ h M~ ———~_
6 0.1 ; o . .
10° *T‘?‘ —~ S~ i
. + ?* ﬂﬁ 7z \/\“) ~— . /]
107 olk V.= i
0 1 2 3 B 4
Mee (GeV/c ) Mee (GeV/c?)

Kl 3.32: (F2)s U5 4ok, () MinBiasH 4 & Fl 2 Gt 1 22 (1) UK.
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O B35 ) Bl i H 45 30 (1 280 20 R AE TR I A0 DR XU W HL T A R i =, &
A1 A TS H A e T 5 B R AR S R A L. s
MUONSEI R, WANGIHRE, SGOMENRGIRZE. B 4RSS
5T 3 AR RN LU AR G, Forh i B R B T T SE R I B 15 2
T 2RI (AN ) dy) AN E PR R 5 T RS RN R R iR 2.

XoF R A LR LA U -

o BB EE & TRLEE P o T H I KSR, AR BAT A B A
HIpdv T oTHk, £SO L 13 188 5 Rl B AR o SR R Y p
VI RUAL/

o IR [ B AR %5 o AR (1) 00 FEL - D R IR PY THIA R A U1 5 1 p -+ philf 8 &5
RIE T R -4l 38 H Fnumber of binary collisions (N.) 1321, H
Hoe = 0.80 £ 0.36 mb [79]. {HJ2 - Alf 4 A 1) IS 1) B IR 5 v 22 A8 1Y)
K- TTHR AT B8 FH T 52 80 p+philt 3 A A

FEARSUE (LMR) X35, 558 7 3R A B0, (A0 35 28 p) AR AHEL, 203 —
0.76GeV/c* XSRS RA TR G, EUTHSp Ja XM I it 2 A
RE A 5 1 5 AR AADL IR &5 R 5 s k. S8 v I B s R A 1.85 £
0.12 (stat.) =+ 0.36 (sys.) (NEEEHTp) KR ATRHIC 5 — A4S 5
HPHENIXH 5 RACIAR 2 [45] BRI A T 1 AF 7 4% A H - R0 s e UAc B AN
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